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L Basis of the report 



n re/erraa to ,n mts report as on&naUyftM and are not annexed to the report since they do not contain amendments.): 
|~| the international application as originally filed, 
the description, pages 1-49 



the claims. 



pages 
pages 
pajzes 

Nos, 
Nos. 
Nos. 
Nos. 
Nos. 



, as originally filed, 
, filed with the demand, 
, Bled with the letter of 
, filed with the letter of 



1-134 



, as originally filed, 

, as amended under Article 1 9, 

, fded with the demand, 

> filed with the letter of 29, 05.2000 
, filed with the letter of 



the drawings, 



sheets/fig 1-17 
sbeete/fig 



, as originally filed, 
. , filed with Che demand 
. , filed with the letter of 

, filed with the letter of 



2. The amendments have resulted in the cancellation of: 
| | the description, pages 
| | the claims. 



Nos. 



[ | the drawings, sfeeete^fig 



3 - D If I*** esI *Jf* rf 85 °0 the amendments had not heet, made, since they have been' considered to eo 

beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c))/ «Hi«wxea TO &0 



4. Additional observations, if necessary: 
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INTERNATIONAL PREL^j^LRY EXAMINATION REPORT 
IIL Non^blishmem of optoion with regard t, novels invoke 5tep a nd 

| | the entire intematioiwl application, 
claims Nos. 



because: 

the said international application, or the said claims Nos. X ) 

Clothe follow ^ject maner^ch doc, ^txeo^ 

X) claims 86-126 (partially) and 127-134 (completely) 

relS. , 86 " 126( P artiall y) and claims 127-134 (completely) 
bodl L ^ V1 7, methods ° f treatment of the human or anarnai 

^i^oSssr^ra lc methods practised - the *~» " 

This report concerns only the in vitro methods of claims 86- 



the description, claims ordnr*kgs (indicate particular elements below) or said claims Nos. X) 
are so unclear thai no meaiiingful opinion could be formed (specify): 

IX) claims 10-11, 18-20, 28-29 
106 (partially) 



46-53, 73-75, 78, and 99- 



l Z \°~ llf 18 " 20 ' 28 " 29 ' 46 " 53 ' 78 ™* 99-106 (partially) relate 
^en? s n ?h ent ^ ieS ;' SP€CifiC t0 al ° inte ^ in or Lologue or 
llXTJn T ■ " 73 " 75 reUte t0 3 P^«aceuticS agent 

"binding en£^Vr 5 >>\ target to the Clai - the 

to permit a s£a?L.nt f ™ ceutlcal agent" (claim 73) are too broad 
kno^ substances Tt of *™*™^ opinion and they could include 
com^y Sth ?CT-iri1" r^T* dltected 5° these Cities fails to 
hinns ^ ' ThlS °P lnion 15 limited to antibodies as 

binding entities/phanoaceutical agents specific to «10 integrins 



| [ the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed. ~ 

□ n ° international search report has teen establish for said claims Nos. 



are so inadequately supported 
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V, Resofied statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supporting such statement 



L Statement 



M, 9, 17, 22-30 ,33-35 ,48-50, 5»-72 ,74-78, 
Novelty (N) Claims ,88-90, 101-103 , 107-126 YCs 

. Claims 1-3,5,7-8,10-16,16-21 .31-32, 36-ft7l51"53. 73 ^0 

^-81.85-87,91.100,10.-106 ,,6,9.17,22-30,33-35.^-50,5^8,88-90, 

Inventive step (IS) Claims 101-103.107-125 YES 

Claims l-VS -7-8.1 0-16. 18-21. 31^2 .36-117. SI -c^ NO 
79-87,91-100,10.-106,126 

Industrial applicability (IA) Claims 1-126 YES 

Claims ^jq 



2 . Citations and explanations 



The claimed invention relates to an integrin subunit alO or 
homologues or fragments thereof having similar biological 
activity. The application further contains items related to 
alO e.g. recombinant production of alO, isolation of alO from 
a cell, a polynucleotide encoding al0,a polynucleotide 
complementary to a polynucleotide encoding alO, a vector 
comprising the polynucleotide encoding the alO, a cell 
comprising the vector, fragments of alOand related subjects , 
a process for in vitro studies of differentiation of 
chondrocytes, a pharmaceutical composition comprising an 
antibody using alO as a target molecule, a vaccine comprising 
alO and in vitro methods for detecting or studying alO or its 
binding entities - 

The following documents are considered relevant; 
Dl) W092/19647 

D2) Camper L, "Xntegrina2bl Is a receptor for the cartilage 
Matrix Protein Chondroadherin", 1997, vol 138, page 1159, 
Journal of Cell Biology 
D3) W094/25487 

D4) Takada Y et al. ^Molecular cloning and expression of the 
cDNA for alpha 3 subunit of human alpha 3 beta 1 (VLA-3), an 
integrin receptor for fibronectin, laminin, and collagen", 
1991, Medline accession no. 92011866 & vol 115, p257-66 J Cell 
Biol 

D5) Takada Y et al-, *The primary structure of the alpha 4 
subunit of VLA-4: homology to other integrins and a possible 
cell-cell adhesion function", 1989, medlin accession no. 
89356603& vol 8, page 1361-B, 

D6) W097/31653, not in the search report, disclosed 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V 

D1-D6 disclose collagen binding integrins, isolation or 
recombinant production of a-integrins, antibodies directed 
towards a-integrin, its use in pharmaceutical compositions and 
the use of the antibodies to detect a-integrins as markers for 
various conditions in e.g. chondrocytes. None of D1-D6 
disclose an integrin subunit comprising essentially of the 
amino acid sequence in SEQ ID No 1 or fragments thereof. 
However, in the absence of a definition of the biological 
activity in the wording "essentially the same biological 
activity" of the alO integrin, any a-integrin could be 
regarded to have essentially the same biological activity and 
consequently may be regarded as a potential homologue (i . e . 
having similar gene structure indicating a common evolutionary 
origin and/or having similar function) . 

Consequently, claims 1-3, 5 r 7-8, 10-16, 18-21, 31-32, 36-47, 
51-53, 85-87, 91-100, 104-106 lacks novelty. 

In view of D1-D6 it seems obvious to a person skilled in the 
art to use integrins as markers/targets for different states 
in chondocytes or other cells. Thus the invention according to 
claims 77-78, 82-84 and 126 may be novel but is not considered 
to involve an inventive step. 

The invention according to claims 4, 6, 9,17, 22-30, 33-35, 
48-50, 54-72, 88-90, 101-103, 107-125 is considered to be 
novel, industrially applicable and to involve an inventive 
step. 

D3 disclose a method for studying interactions of integrins. 
Thus, the invention according to claims 7-9-81 lacks novelty > 

D6 discloses pharmaceutical compositions comprising antibodies 
directed against integrins or modulators of integrin 
expression, D6 concerns the treatment of . breast cancer it is 
considered obvious to use the concept for other conditions 
depending on the function of the integrin. Integrins are 
involved in cartilage homeostasis (see e.g. D2) ; consequently, 
the concept of D6 can be applied for blocking cartilage 
formation after e.g. transplantation. Thus, the invention 
according to claims 73 and 86 lacks novelty; the invention 
according to claims 74-7 6 may be novel, but is not considered 
to involve an inventive step. 
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CLAIMS 

1- A recombinant or isolated collagen binding 
integrin subunit alO comprising essentially the amino 
5 acid sequence shown in SEQ ID No. l or SEQ ID No. 2, or 
homologues or fragments thereof having essentially the 
same biological activity. 

2 . A process of producing a recombinant integrin 
subunit alO comprising essentially the amino acid | 
10 sequence shown in SEQ ID No. 1 or SEQ ID No. 2, or 

homologues or fragments thereof having essentially the 
same biological activity, which process comprises the 
steps of 

i 

a) isolating a polynucleotide comprising a nucleo- 
15 tide sequence coding for an integrin subunit alO, or 

homologues or fragments thereof having essentially the 
same biological activity, 

b) constructing an expression vector comprising the 
isolated polynucleotide, 

20 c) transforming a host cell with said expression 

vector, 

d) culturing said transformed host cell in a culture : 
medium under conditions suitable for expression of inte- 

s *grin subunit alO, or homologues or fragments thereof hav- 
25 ing essentially the same biological activity, in said 
transformed host cell, and, optionally, 

e) isolating the integrin subunit alO, or homologues j 
- or fragments thereof having essentially the same 

biological activity, from said transformed host cell or 

3 0 said culture medium. 

3. A process of providing an integrin subunit alO, 
or homologues or fragments thereof having essentially the ; 
same biological activity, whereby said subunit is 
isolated from a cell in which it is naturally present. 

35 4. An isolated polynucleotide comprising a nucleo- 

tide coding for an integrin subunit alO, or for homolo- 
gues or fragments thereof having essentially the same 
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biological activity, which polynucleotide comprises 
essentially the nucleotide sequence shown in SEQ ID No. 1 
or SEQ ID No ♦ 2 or suitable parts thereof. 

5. An isolated polynucleotide or oligonucleotide 

5 which hybridises to a DNA or RNA coding for an integrin 
subunit cclO, or for homologues or fragments thereof 
having essentially the same biological activity, where- 
in said polynucleotide or oligonucleotide fails to 
hybridise to a DNA or RNA encoding an integrin subunit 
10 al. 

6. A vector comprising a polynucleotide or oligo- 
nucleotide coding for an integrin subunit otlO, or for 
homologues or fragments thereof having essentially the 
same biological acitivty, which polynucleotide or oli- 

15 gonucleotide comprises essentially the nucleotide 

sequence shown in SEQ ID No. 1 or SEQ ID No, 2 or parts 
thereof - 

7. A vector comprising a polynucleotide or oligonu- 
cleotide which hybridises to a DNA or RNA coding for an 

2 0 integrin subunit alO, or for homologues or fragments 

thereof, wherein said polynucleotide or oligonucleotide 
fails to hybridise to a DNA or RNA encoding an integrin 
subunit al . 

,& . A cell containing the vector as defined in any 

2 5 one of claims 6 and 7. 

9. A cell generated by steps a) to d) of the process 
as defined in claim 2, in which a polynucleotide or 
oligonucleotide coding for an integrin subunit M alO, or 
for homologues or fragments thereof having essentially 

3 0 the same biological acitivity, which polynucleotide or 

oligonucleotide comprises the nucleotide sequence shown 
in SEQ ID No. 1 or SEQ ID No . 2 or parts thereof, has 
been stably integrated in the cell genome . 

10. Binding entities having the capability of bind- 
35 ing specifically to an integrin subunit cclO comprising 

the amino acid sequence of SEQ ID No. 1 or SEQ ID No. 2, 
or to homologues or fragments thereof. 
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11. Binding- entities according to claim 10, which 
are chosen from the group comprising proteins, peptides, 
carbohydrates, lipids, natural integrin binding ligands, 
and fragments thereof. 

12. Binding entities according to claim 10, which 
are polyclonal or monoclonal antibodies, or fragments 
thereof . 

13. A recombinant or isolated integrin heterodimer 
comprising a subunit aio and a subunit p, in which the 
subunit olO comprises essentially the amino acid sequence 
shown in SEQ ID No. 1 or SEQ ID No. 2, and homologues and 
fragments thereof having essentially the same biological 
activity. 

14. A recombinant or isolated integrin heterodimer 
according to claim 13, wherein the subunit p is pi, 

15. A process of producing a recombinant integrin 
heterodimer comprising a subunit olO and a subunit P, in 
which the subunit olO comprises essentially the amino 
acid sequence shown in SEQ ID No. 1 or SEQ ID No. 2, and 
homologues and fragments thereof having essentially the 
same biological activity, which process comprises the 
steps of 

a) isolating. one polynucleotide comprising a nucleo- 
tide sequence coding for a subunit olO of an integrin 
heterodimer and, optionally, another polynucleotide com- 
prising a nucleotide sequence coding for a subunit p of 
an integrin heterodimer, or polynucleotides or oligo- 
nucleotides coding^for homologues or fragments thereof 
having essentially the same biological activity, 

b) constructing an expression vector comprising 
said isolated polynucleotide coding for said subunit aio 
optionally in combination with an expression vector com- 
prising said isolated nucleotide coding for said subunit 
P. 

c) transforming a host cell with said expression 
vector or vectors, 
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d) culturing said transformed host cell in a culture 
medium under conditions suitable for expression of an 
integrin heterodimer comprising a subunit alO and a sub- 
unit p, or homologues or fragments thereof having 

5 essentially the same biological activity, in said 
transformed host cell, and, optionally, 

e) isolating the integrin heterodimer comprising a 
subunit alO and a subunit P, or homologues or fragments 
thereof having essentially the same biological activity, 

10 or the alO subunit thereof from said transformed host 
cell or said culture medium. 

16, A process of providing a integrin heterodimer 
comprising a subunit alO and a subunit p, or homologues 
or fragments thereof having essentially the same 

15 biological activity, whereby said integrin heterodimer is 
isolated from a cell in which it is naturally present. 

17. A cell containing a first vector, said first 
vector comprising a polynucleotide or oligonucleotide 
coding for a subunit alO of an integrin heterodimer, or 

20 for homologues or parts thereof having essentially the 
same biological activity, which polynucleotide or 
oligonucleotide comprises essentially the nucleotide 
sequence shown in SEQ ID No. 1 or "SEQ ID No. 2 or parts 
thereof, and a second vector, said second vector 

25 comprising a polynucleotide or oligonucleotide coding for 
a subunit p of an integrin heterodimer, or for homologues 
or fragments thereof having essentially the same 
biological activity. 



30 ing specifically to an integrin heterodimer comprising 
a subunit alO and a subunit p, or to homologues or frag- 
ments thereof having essentially the same biological 
activity, or an subunit alO thereof, having essentially 
the same biological activity, 

35 19 ■ Binding entities according to claim 18, wherein 

the subunit p is pi. 



18. Binding entities having the capability of bind- 



AMENDED SHEET 



jThe Swedish Pac-"r C'Sce 
t|| te" .-u.c-rai all nation 

54 



^|Ci, SE 99/00544 
^ 29 -05- 2000 



20. Binding entities according to claim 18 or 19, 
which are chosen among the group comprising proteins/ 
peptides, carbohydrates, lipids, natural integrin bind- 
ing ligands, and fragments thereof. 

21. Binding entities according to claim 18 or 19, 
which are polyclonal or monoclonal antibodies 

22. a fragment of the integrin subunit cao, which 
fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the I-domain and the 
spliced domain. 

23. A fragment according to claim 22, which is a 
peptide comprising the amino acid sequence 
KLGFFAHKKI PEEBKREEKLEQ . 

24. A fragment according to claim 22, which com- 
prises the amino acid sequence from about amino acid 
No. 952 to about amino acid no. 986 of SEQ ID No. 1. 

25. A fragment according to claim 22, which is a 
peptide comprising the amino acid sequence from about 
amino acid No. 140 to about amino acid no. 337 of 
SEQ ID No. 1. 

26. A method of producing a fragment of the integrin 
subunit aio as defined in any one of claims 22-25, which 
method comprises a sequential addition of amino acids 
containing protective groups. 

27. A polynucleotide or oligonucleotide coding for 
a fragment of the integrin subunit aio as defined in any 
one of claims 22-25. 

28. Binding entities having the capability' of bind- 
ing specifically to a fragment of the human integrin sub- 
unit aid as defined in any one of claims 22-25. 

29. Binding entities according to claim 28, which 
are chosen from the group comprising proteins, peptides, 
carbohydrates, lipids, natural integrin binding ligands, 
and fragments thereof. 

30. Binding entities according to claim 28, which 
are polyclonal or monoclonal antibodies, or fragments 
thereof. 
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31. An w vitro process of using an integrin subunit 
alO comprising the amino acid sequence shown in SEQ ID 
No. i or SEQ ID No. 2 , or an integrin heterodimer 
comprising said subunit alO and a subunit (3 or a 
homologue or fragment of said integrin or h 
essentially the same biologically activity, as a marker 
or target molecule of cells or tissues expressing said 
integrin subunit alO, which cells or tissues are of 
animal including human origin. 

32. An in Wtro process according to claim 31 
whereby said fragment is a peptide chosen from the' group 
comprising peptides of the cytoplasmic domain, the I- 
domain and the spliced domain. 

33. An in vitro process according to claim 31 
whereby said fragment is a peptide comprising the amino 
acid sequence KLGFFAHKKIPEEEKRSEKLEQ . 

34. An in vitro process according to claim 31 
whereby said fragment comprises the amino acid sequence 
from about amino acid no. 952 to about amino acid no. 986 
of SEQ ID No. 1. 

. 35. An in vitro process according to claim 31, 
whereby said fragment comprises the amino acid sequence 
from about amino acid no. 140 to about amino acid no. 337 
Of SEQ ID No. 1. 

36. An in vitro process according to claim 31, 
whereby the subunit p is pi. 

^. 37. An in vitro process according to claim 31 
whereby said cells are chosen from the group comprising 
chondrocytes, smooth muscle cells, endothelial cells, 
osteoblasts and fibroblasts. 

38. An in vitro process according to any one of 
claims 31-37, which process is used during pathological 
conditions involving said subunit cxio. 

3 9. An in vitro process according to claim 38, which 
pathological conditions comprise damage of cartilage. 
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40. An in vitro process according to claim 38, which 
pathological conditions comprise trauma, rheumatoid 
arthritis and osteoarthritis. 

41. An in vitro process according to any one of 
claims 31-37, which is a process for detecting the 
formation of cartilage during embryonal development. 

42. An in vitro process according to any one of 
claims 31-37, which is a process for detecting 
physiological or therapeutic reparation of cartilage. 

43. An in vitro process according to any one of 
claims 31-37, which is a process for selection and 
analysis, or for sorting, isolating or purification of 
chondrocytes . 

44. An in vitro process according to any one of 
15 claims 31-37, which is a process for detecting 

regeneration of cartilage or chondrocytes during 
transplantation of cartilage or chondrocytes. 

45. A process according to any one of claims 31-37, 
which is a process for in vitro studies of differentia- 

20 tion of chondrocytes. 

46. An in vitro process of using binding entities 
having the capability of binding specif icallyto an 
integrin subunit oio comprising the amino acid sequence 
shown in SEQ ID No. 1 or SEQ ID No. 2, or an integrin 
heterodimer comprising said subunit oio and a subunit p, 
or to homologues or fragments thereof having essentially 
the same biological activity, as markers or target 
molecules of cells or tissues expressing said integrin 
subunit alO, which cells or tissues are of animal 

30 including human origin. 

47. An in vitro process according to claim 46, 

whereby said fragment is a peptide chosen from the group 

comprising peptides of the cytoplasmic domain, the I- 

domair. and the spliced domain. 
35 48. An in vitro process according to claim 46, 

whereby said fragment is a peptide comprising the amino 

acid sequence KLGFFAHKKIPEEEKREEKLEQ . 
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49. An in vitro process according to claim 46, 
whereby aa id fragment comprises the amino acid sequence 
from about amino acid no. 952 to about amino acid no 986 
Of SEQ ID No. 1. 

5 50. An in vitro process according to claim 46 

whereby said fragment comprises the amino acid sequence 
from about amino acid no. 140 to about amino acid No. 337 
of SEQ ID No. 1. 

51. An in vitro process according to claim 46, 
10 whereby the subunit p is pi. 

52. An in vitro process according to any one of 
claims 46-51, which is a process for detecting the 
presence of an integrin subunit aio comprising the amino 
acid sequence shown in SEQ ID No. 1 or SEQ ID No. 2, or 
of an integrin heterodimer comprising said subunit aio 
and a subunit p, or of homologues or fragments thereof 
having essentially the same biological activity. 

53. An in vitro process according to any one of 
claims 46-51, which process is a process for determining 
the differentiation-state of cells during embryonic 
development, angiogenesis, or development of cancer. 

54. An in vitro process for detecting the presence 
of a integrin subunit aio, or of a homologue or fragment 
of said integrin subunit having essentially the same 
biological activity, on cells, whereby a polynucleotide 
or oligonucleotide chosen from the group comprising a 
polynucleotide or oligonucleotide shown in SEQ ID Mb. i 
is used as a marker under hybridisation conditions ' 
wherein gaid polynucleotide or oligonucleotide fails to 
hybridise to a DNA or rna encoding an integrin subunit 

1 



al, 



55. An in vitro process according to claim 54 
hereby said cells are chosen from the group comprising 
chondrocytes, smooth muscle cells, endothelial cells, 

35 osteoblasts and fibroblasts. 

56. An in vitro process according to claim 54, 
whereby said fragment is a peptide chosen from the group 
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comprising peptides of the cytoplasmic domain, the I- 
domam and the spliced domain. 

57. An in vitro process according to claim 54 

_ whereby said fragment i a a peptide comprising the ^ 
> acid sequence KLGFFAHKKIPEEEKREEKLEQ. 

58. An in vi tro process according to claim 54, 
whereby said fragment comprises the amino acid sequence 
from about amino acid No. 952 to about amino acid no. 986 
of SEQ ID No. 1. 

59. An in vitro process according to claim 54 
whereby said fragment comprises the amino acid sequence 
from about amino acid No. 140 to about amino acid No 337 
of SEQ ID No. 1. 

60. An in vitro process according to any one of 
claims 54-59, which is a process for determining the 
dxfferentiation-state of cells during development, in 
pathological conditions, in tissue regeneration or in 
therapeutic and physiological reparation of cartilage. 

61. An in vitro process according to claim 60 
Wherein the pathological conditions are any pathological 
conditions involving the integrin subunit aio. 

62. An in vitro process according to claim 61 
whereby said pathological conditions are rheumatoid 
arthritis, osteoarthrosis or cancer. 

63. An in vitro process according to claim 60, 
whereby said cells are chosen from the group comprising 
chondrocytes, smooth muscle cells, endothelial cells 
osteoblasts and fibroblasts. 

64. An in vitro process for determining the 
differentiation-state of cells during development, in 
pathological conditions, in tissue regeneration and in 
therapeutic and physiological reparation of cartilage 
whereby a polynucleotide or oligonucleotide chosen from 
the nucleotide sequence shown in SEQ ID No. 1 is used as 
a marker under hybridisation conditions wherein said 
polynucleotide or oligonucleotide fails to hybridise to a 

or ^coding an integrin subunit cel. 
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35 



65. An in vitro process according to claim 64, 
whereby said polynucleotide or oligonucleotide is a 

llolZT tid : " ° li90nUCl - tid * ^ for a peptide 
chosen from the group comprising peptides of the 

cytoplasmic domain, the I-do m ain and the spliced domain 

66. An in Wtro process according to claim 65, 
whereby said polynucleotide or oligonucleotide is a 
polynucleotide or oligonucleotide coding for a peptide 
comprising the amino acid sequence 

» KLGPPAHKKI PEEEKREEKLEQ . 

67. An in vitro process according to claim 65, 
whereby said peptide comprises the amino acid sequence 
irom about amino acid no 9^? aw^,,*. 

of SEQ ID No. 1. b ° Ut amin ° aCld n0> 986 

68. An in vitro process according to claim 65. 
whereby said peptide comprises the amino acid sequence 
from about amino acid no. 140 to about amino acid no 337 
of SEQ ID No. 1. 

69- An in V itro process according to claim 65, 
whereby eai d pathological conditions are any pathological 
conditions involving the integrin subunit alO. 

70. An in vitro process according to claim 69 
whereby said pathological conditions are rheumatoid 
arthritis, osteoarthrosis or cancer. 

71. An in vitro process according to claim 69 
whereby said pathological conditions are atherosclerosis 
or inflammation. 

72. An in vitro process according to any one of 
claims 64-71, whereby said cells are chosen from the 
group comprising chondrocytes, smooth muscle cells 
endothelial cells, osteoblasts and fibroblasts. 

73. A pharmaceutical composition comprising as an 
active ingredient a pharmaceutical agent or an antibody 
which is capable of using an integrin heterodimer com- 
prising a subunit oao and a subunit p, or the subunit alO 
thereof, or a homologue or fragment of said integrin or 
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subunit alO having essentially the same biological 
activity, as a target molecule. 

74. A pharmaceutical composition according to claim 
73, for use in stimulating, inhibiting or blocking the 

5 formation of cartilage, bone or blood vessels. 

75. A pharmaceutical composition according to claim 
73, for use in preventing adhesion between tendon/liga- 
ments and the surrounding tissue after infection, inflam- 
mation and after surgical intervention where adhesion 

10 impairs the function of the tissue. 

76. A vaccine comprising as an active ingredient an 
integrin heterodimer comprising a subunit alO and a sub- 
unit p, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO, or DMA or RNA 

15 coding for said integrin subunit otlO« 

77. In vitro use of the integrin subunit alO as a 
marker or target in transplantation of cartilage or 
chondrocytes, 

78. An in vitro method of using binding entities 

2 0 having the capability of binding specifically to an 

integrin subunit alO comprising the amino acid sequence 
shown in SEQ ID No. l or SEQ ID No. 2, or an integrin 
heterodimer comprising said subunit alO and a subunit- p, ■ 
or to homologues or fragments thereof having essentially 
25 the same biological activity, for promoting adhesion of 
chondrocytes and/or osteoblasts to surfaces of implants 
to stimulate osseointegration. 

79. A method of in vitro detecting the presence of 
integrin binding entities, comprising interaction of an 

3 0 integrin heterodimer comprising a subunit alO and a sub- 

unit p, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit having essentially 
the same biological activity, with a sample, thereby 
causing said integrin, subunit alO, or homologue or 
3 5 fragment thereof, to modulate the binding to its natural 
ligand or other integrin binding proteins present in said 
sample . 

AMENDED SHEET 



PC'i SE 99/00544 
29 -05- 2000 

80. A method of in vitxo studying consequences of 
the interaction of a human heterodimer integrin compris- 
ing a subunit alO and a subunit |3, or the subunit alO 
thereof, or a homologue or fragment of said integrin or 
subunit having essentially the same biological activity, 
with an integrin binding entity and thereby initiate a 
cellular reaction. 

81. A method according to claim 80, whereby the con- 
sequences of said interactions are measured as altera- 
tions in cellular functions, 

82. An in vitro method of using DNA or RNA encoding 
an integrin subunit alO or homologues or fragments 
thereof as a target molecule. 

83. An in vitro method according to claim 82, 
whereby a polynucleotide or oligonucleotide hybridises to 
the DNA or RNA encoding an integrin subunit alO, or 
homologues or fragments thereof having essentially the 
same biological activity, and whereby said polynucleotide 
or oligonucleotide fails to hybridise to a DNA or RNA 
encoding an integrin subunit al. 

84. An in vitro method of using a human heterodimer 
integrin comprising a subunit alO and a subunit p, or the 
subunit alO thereof, or a homologue or fragment of said 
integrin or subunit, or a DNA or RNA encoding an integrin 
subunit alO or homologues or fragments thereof, as a 
marker or target molecule during angiogenesis , 

85. A pharmaceutical composition comprising as an 
active ingredient a pharmaceutical agent or an antibody 
which is capable of stimulating cell surface expression 
of an integrin heterodimer comprising a subunit alO and a 
subunit (3, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO having 
essentially the same biological activity, 

86. A process of using a collagen binding integrin 
subunit alO comprising the amino acid sequence shown in 
SEQ ID No. 1 or SEQ ID No . 2, or an integrin heterodimer 
comprising said subunit olio and a subunit p, or a 
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homologue or fragment of said integrin or subunit having 
essentially the same biologically activity, as a marker 
or target molecule of cells or tissues expressing said 
integrin subunit aio, which cells or tissues are of 
animal including human origin. 

87. a process according to claim 86, whereby said 
fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the I-domain and the 
spliced domain. 

88. A process according to claim 86, whereby said 
fragment is a peptide comprising the amino acid sequence 
KLGPFAHKKI PEEEKREEKLEQ . 

89. A process according to claim 86, whereby said 
fragment comprises the amino acid sequence from about 

15 amino acid no. 952 to about amino acid no. 986 of 
SEQ ID No. 1. 

90. A process according to claim 86, whereby said 
fragment comprises the amino acid sequence from about 
amino acid no. 140 to about amino acid no. 337 of 

2 0 SEQ ID No. 1. 

91. A process according to claim 86, whereby the 
subunit p is pi , 

92. A process according to claim 86, whereby said 
cells are chosen from the group comprising chondrocytes, 
smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 

93. A process according to any one of claims 86-92, 
which process is used during pathological conditions 
involving said subunit aio. 

94. A process according to claim 93, which patho- 
logical conditions comprise damage of cartilage. 

95. A process according to claim 93, which patho- 
logical conditions comprise trauma, rheumatoid arthritis 
and osteoarthritis. 

96. A process according to any one of claims 86-92, 
which is a process for detecting the formation of car- ' 
tilage during embryonal development. 
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97. A process according to any one of claims 86-92, 
which is a process for detecting physiological or thera- 
peutic reparation of cartilage. 

98. A process according to any one of claims 86-92, 
which is a process for detecting regeneration of carti-' 
lage or chondrocytes during transplantation of cartilage 
or chondrocytes. 

99. A process of using binding entities having the 
capability of binding specifically to an integrin subunit 
cao comprising the amino acid sequence shown in SEQ ID 
No. 1 or SEQ ID No. 2, or an integrin heterodimer com- 
prising said subunit oio and a subunit p, or to homo- 
logues or fragments thereof having essentially the same 
activity, as markers or target molecules of cells or 
tissues expressing said integrin subunit alO, which cells 
or tissues are of animal including human origin. 

100. A process according to claim 99, whereby said 
fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the i-domain and the 

20 spliced domain. 

101. A process according to claim 99, whereby said 
fragment is a peptide comprising the amino acid sequence 
KLGFFAHKKIPEEEKREEKLEQ . 

102. A process according to claim 99, whereby said 
fragment comprises the amino acid sequence from about 
amino acid no. 952 to about amino acid no. 986 of 

SEQ ID No. 1. 

~: 103. A process according to claim 99-,. whereby said 
' fragment comprises the amino acid sequence from about 
30 amino acid no. 140 to about amino acid No. 337 of 
SEQ ID No. 1. 

104. A process according to claim 99, whereby the 
subunit P is pi. 

105. A process according to any one of claims 99- 
104, which is a process for detecting the presence of an 
integrin subunit alO comprising the amine acid sequence 
shown in SEQ ID No. 1 or SEQ ID No. 2, or of an integrin 
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heterodimer comprising said subunit alO and a subunit P, 
or of homologues or fragments thereof having essentially 
the same biologically activity. 

106. A process according to any one of claims 99- 
5 104, which process is a process for determining the 
differentiation-state of cells during embryonic 
development, angiogenesis, or development of cancer. 

107- A process for detecting the presence of an 
integrin subunit alO, or of a homologue or fragment of 

10 said integrin subunit having essentially the same 
activity, on cells, whereby a polynucleotide or 
oligonucleotide chosen from the group comprising a 
polynucleotide or oligonucleotide shown in SEQ ID No, 1 
is used as a marker under hybridisation conditions 

15 wherein said polynucleotide or oligonucleotide fails to 
hybridise to a DNA or RNA encoding an integrin subunit 
al . 

108- A process according to claim 107, whereby said 
cells are chosen from the group comprising chondrocytes, 

20 smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 

109. A process according to claim 107, whereby said 
fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the I-domain and the 

25 spliced domain. 

110. A process according to claim 107, whereby said 
fragment is a peptide comprising the amino acid sequence 
KLGFFAHKKI PEEEKREEKLEQ . 

111. A process according to claim 107, whereby said 
30 fragment comprises the amino acid sequence from about 

amino acid No, 952 to about amino acid no. 986 of 
SEQ ID No. 1. 

112. A process according to claim 107, whereby said 
fragment comprises the amino acid sequence from about 

35 amino acid No. 140 to about amino acid No. 337 of 
SEQ ID No. 1. 
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113 A process according to any one of claims 107- 
112, whxch is a proceaa for determining the 
differentiation-state of cells during development, in 
pathological conditions, in tissue regeneration or in 
5 therapeutic and physiological reparation of cartilage 

114. A process according to claim n 3/ wherein the 
pathological conditions are any pathological conditions 
involving the integrin subunit olO . 

115. a process according to claim 113, whereby said 
10 pathological conditions are rheumatoid arthritis, osteo- 

arthrosis or cancer, 

A process according to claim u 3/ whereby said 
cella are chosen from the group comprising chondrocytes 
smooth muscle cells, endothelial cells, osteoblasts and' 
15 fibroblasts. 

117. A process for determining the differentiation- 
state of cells during development, in pathological con- 
ditions, in tissue regeneration and in therapeutic and 
Physiological reparation of cartilage, whereby a poly- 
nucleotide or oligonucleotide chosen from the nucleotide 
sequence shown in SEQ ID No. 1 ig used as a marker under 
hybridisation conditions wherein said polynucleotide or 
oligonucleotide fails to hybridise to a DNA or RNA" encod- 
ing an integrin subunit al . 

118. A process according to claim 117, whereby said 
polynucleotide or oligonucleotide is a polynucleotide or 
oligonucleotide coding for a peptide chosen from the 
group comprising peptides of the cytoplasmic domain, the 
I -domain and the spliced domain. 

119- A process according to claim 117, whereby said 
polynucleotide or oligonucleotide is a polynucleotide or 

oligonucleotide codinq for a n sn n^ ^ ■ . 

" 9 ror a P e P tj -de comprising the amino 

acid sequence KLGFFAHKKIPEEEKREEKLEQ . 

120. A process according to claim 117, whereby said 
polynucleotide or oligonucleotide is a polynucleotide or 
oligonucleotide coding f or a peptide comprising fche 
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acid sequence from about amino acid no. 952 to about 
amino acid no. 98 6 of SEQ ID No. 1, 

121. A process according to claim 117, whereby said 
polynucleotide or oligonucleotide is a polynucleotide or 

5 oligonucleotide coding for a peptide comprising the amino 
acid sequence from about amino acid no. 14 0 to about 
amino acid no, 3 37 of SEQ ID No. 1. 

122. A process according to claim 117, whereby said 
pathological conditions are any pathological conditions 

10 involving the integrin subunit alO. 

123. A process according to claim 117, whereby said 
pathological conditions ■ are rheumatoid arthritis, osteo- 
arthrosis or cancer. 

124. A process according to claim 117, whereby said 
15 pathological conditions are atherosclerosis or inflamma- 
tion, 

125- A process according to any one of claims 117- 
124, whereby said cells are chosen from the group 
comprising chondrocytes, smooth muscle cells, endothelial 

2 0 cells, osteoblasts and fibroblasts. 

126. A method of using an integrin subunit alO as 
defined in claim 1 as a marker or target in 
transplantation of cartilage or chondrocytes. 

127. A method of using binding entities having the. 
25 capability of binding specifically to an integrin subunit 

alO comprising the amino acid sequence shown in SEQ ID 
No. 1 or SEQ ID No. 2, or an integrin heterodimer com- 
prising said subunit alO and a subunit p, or to homo- 
logues or fragments thereof having essentially the same 
30 biological activity, for promoting adhesion of 

chondrocytes and/or osteoblasts to surfaces of implants 
to stimulate osseointegration. 

128. Use of an integrin heterodimer comprising an 
integrin subunit alO and a subunit p, or the subunit alO 

3 5 thereof, or a homologue or fragment of said integrin or 

subunit alO having essentially the same biological 
activity, as a target for anti -adhesive drugs or 
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molecules in tendon, ligament, skeletal muscle or other 
tissues where adhesion impairs the function of the 
tissue . 

129. A method of stimulating, inhibiting or blocking 
5 the formation of cartilage" or bone, comprising admini- 
stration to a subject a suitable amount of a pharmaceuti- 
cal agent or an antibody which is capable of using an 
integrin heterodimer comprising a subunit ctlO and a sub- 
unit p, or the subunit alO thereof, or a homologue or 

10 fragment of said integrin or subunit alO having 

essentially the same biological activity, as a target 
molecule . 

130. A method of preventing adhesion between tendon/ 
ligaments and the surrounding tissue after infection, 

15 inflammation and after surgical intervention where adhe- 
sion impairs the function of the tissue, comprising admi- 
nistration to a subject a suitable amount of a pharmaceu- 
tical agent or an antibody which is capable of using an 
integrin heterodimer comprising a subunit alO and a sub- 

20 unit p, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO having 
essentially the same biological activity, as a target 
molecule . 



25 synthesis and repair by activation or blockage of an 

integrin heterodimer comprising a subunit alO and a sub- 
unit p, or of the subunit alO thereof, or of a homologue 
or fragment of said integrin or subunit alO having 
essentially the same biological activity, 

30 132. A method of using DNA or RNA encoding an inte- 

grin subunit alO or homologues or fragments thereof as 
a target molecule. 

133, A method according to claim 132, whereby a 
polynucleotide or oligonucleotide hybridises to the DNA 

35 or RNA encoding an integrin subunit alO or homologues or 
fragments thereof and whereby said polynucleotide or oli- 



131. A method of stimulating extracellular matrix 
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gonucleotide fails to hybridise to a DNA or RNA encoding 
en integrin subunit al . 

134. A method of using a human heterodimer integrin 
comprising a subunit alO and a subunit 0, or the subunit 
alO thereof, or a homologue or fragment of said integrin 
or subunit having essentially the same biological 
activity, or a DNA or RNA encoding an integrin subunit 
alO or homologues or fragments thereof, as a marker or 
target molecule during angiogenesis . 
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AN INTEGRIN HETERODIMER AND A SUBUNIT THEREOF 

FIELD OF THE INVENTION 

The present invention relates to a recombinant or 
isolated integrin heterodimer comprising a subunit alO 
5 and a subunit (3, the subunit alO thereof, homologues and 
fragments of said integrin and of said subunit alO having 
similar biological activity, processes of producing the 
same, polynucleotides and oligonucleotides encoding the 
same, vectors and cells comprising the same, binding 
10 entities binding specifically to the same, and the use 
of the same. 

BACKGROUND OF THE INVENTION 

The integrins are a large family of transmembrane 

15 glycoproteins that mediate cell-cell and cell-matrix 

interactions (1-5) . All known members of this superfamily 
are non-covalently associated heterodimers composed of an 
a- and a |3-subunit. At present, 8 p-subunits (£1-08) (6) 
and 16 a-subunits (al-a9, av, aM, aL, aX, allb, aE and 

20 aD) have been characterized (6-21), and these subunits 
associate to generate more than 20 different integrins. 
The pl-subunit has been shown to associate with ten dif- 
ferent a-subunits, al-a9 and av, and to mediate inter- 
actions with extracellular matrix proteins such as colla- 

25 gens, laminins and fibronectin. The major collagen bind- 
ing integrins are alpl and a2pl (22-25) . The integrins 
a3|3l and a9pl have also been reported to interact with 
collagen (26,27) although this interaction is not well 
understood (28). The extracellular N-terminal regions of 

30 the a and P integrin subunits are important in the bind- 
ing of ligands (29,30). The N-terminal region of the 
a-subunits is composed of a seven-fold repeated sequence 
(12,31) containing FG and GAP consensus sequences. The 
repeats are predicted to fold into a p-propeller domain 
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(32) with the last three or four repeats containing puta- 
tive divalent cation binding sites. The a-integrin sub- 
units al, a2, aD, aE, aL, aM and cxX contain a —200 amino 
acid inserted domain, the I-domain (A-domain) , which 
5 shows similarity to sequences in von Willebrand factor, 
cartilage matrix protein and complement factors C2 and B 
(33,34) . The I-domain is localized between the second and 
third FG-GAP repeats, it contains a metal ion-dependent 
adhesion site (MIDAS) and it is involved in binding of 

10 ligands (35-38) . 

Chondrocytes, the only type of cells in cartilage, 
express a number of different integrins including cxipi, 
a2(3l, a3pl, a5pl, a6pi, avp3, and avp5 (39-41) . It has 
been shown that ctipi and a2(Jl mediate chondrocyte inter- 

15 actions with collagen type II (25) which is one of the 
major components in cartilage. It has alsb been shown 
that <x2pi is a receptor for the cartilage matrix protein 
chondroadherin (42) . 

20 SUMMARY OF THE INVENTION 

The present invention relates to a novel collagen 
type II binding integrin, comprising a subunit ctlO in 
association with a subunit p, especially subunit pi, but 
also other p-subunits may be contemplated. In preferred 

25 embodiments, this integrin has been isolated from human 
or bovine articular chondrocytes, and human chondrosar- 
coma cells . 

The invention also encompasses integrin homologues 
of said integrin, isolated from other species, such as 

30 bovine integrin heterodimer comprising a subunit alO in 
association with a subunit p, preferably pi, as well as. 
homologues isolated from other types of human cells or 
from cells originating from other species. 

The present invention relates in particular to a 

35 recombinant or isolated integrin subunit alO comprising 
the amino acid sequence shown in SEQ ID No. 1 or SEQ ID 
No. 2, and homologues and or fragments thereof having the 
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same biological activity. 

The invention further relates to a process of pro- 
ducing a recombinant integrin subunit alO comprising 
the amino acid sequence shown in SEQ ID No. 1 or SEQ ID 
5 No. 2 , or homologues or fragments thereof having similar 
biological activity, which process comprises the steps of 

a) isolating a polynucleotide comprising a nucleo- 
tide sequence coding for a integrin subunit alO, or homo- 
logues or fragments thereof having similar biological 

10 activity, 

b) constructing an expression vector comprising the 
isolated polynucleotide, 

c) transforming a host cell with said expression 
vector, 

15 d) culturing said transformed host cell in a culture 

medium under conditions suitable for expression of inte- 
grin subunit alO, or homologues or fragments thereof hav- 
ing similar biological activity, in said transformed host 
cell, and, optionally, 

20 e) isolating the integrin subunit alO, or homologues 

or fragments thereof having the same biological activity, 
from. said transformed host cell or said culture medium. 

The integrin subunit alO, or homologues or fragments 
thereof having the same biological activity, can also be 

25 provided by isolation from a cell in which they are natu- 
rally present . 

The invention also relates to an isolated poly- 
nucleotide comprising a- nucleotide coding for a integrin 
subunit alO, or homologues or fragments thereof having 

30 similar biological activity, which polynucleotide com- 
prises the nucleotide sequence shown in SEQ ID No. 1 or 
SEQ ID No. 2, or parts thereof. 

The invention further relates to an isolated poly- 
nucleotide or oligonucleotide v/hich hybridises to a DNA 

35 or RNA encoding an integrin subunit alO, having the amino 
acid sequence shown in SEQ ID No. 1 or SEQ ID No. 2, or 
homologues or fragments thereof, wherein said polyoligo- 
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nucleotide or oligonucleotide fails to hybridise to a DNA 
or RNA encoding the integrin subunit al . 

The invention relates in a further aspect to vectors 
comprising the above polynucleotides, and to cells con- 
5 taining said vectors . and cells that have polynucleotides 
or oligonycleotides as shown in SEQ ID No. 1 or 2 inte- 
grated in their genome. 

The invention also relates to binding entities hav- 
ing the capability of binding specifically to the inte- 
10 grin subunit alO or to homologues or fragments thereof, 
such as proteins, peptides, carbohydrates, lipids, natu- 
ral ligands, polyclonal antibodies or monoclonal anti- 
bodies . 

In a further aspect, the invention relates to a 
15 recombinant or isolated integrin heterodimer comprising 
a subunit cclO and a subunit p, in which the subunit alO 
comprises the amino acid sequence shown in SEQ ID No. 1 
or SEQ ID No. 2, or homologues or fragments thereof hav- 
ing similar biological activity. 
20 In a preferred embodiment thereof, the subunit P is 

pi. 

The invention also relates to a process of producing 
a recombinant integrin heterodimer comprising a subunit 
alO and a subunit p, in which the subunit alO comprises 
25 the amino acid sequence shown in SEQ ID No. 1 or SEQ ID 
No. 2, which process comprises the steps of 

a) isolating one polynucleotide comprising a nucleo- 
tide sequence coding for a subunit alO of an integrin 
heterodimer and, optionally, another polynucleotide com- 

30 prising a nucleotide sequence coding for a subunit P of 
an integrin heterodimer, or for homologues or fragments 
thereof having similar biological activity, 

b) constructing an expression vector comprising said 
isolated polynucleotide coding for said subunit alO in 

35 combination with an expression vector comprising said 
isolated nucleotide coding for said subunit P, 
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c) transforming a host cell with said expression 
vectors , 

d) culturing said transformed host cell in a culture 
medium under conditions suitable for expression of an 

5 integrin heterodimer comprising a subunit ctlO and a sub- 
unit p, or homologues or fragments thereof similar bio- 
logical activity, in said transformed host cell, and, 
optionally, 

e) isolating the integrin heterodimer comprising a 
10 subunit alO and a subunit p, or homologues or fragments 

thereof having the same biological activity, from said 
transformed host cell or said culture medium. 

The integrin heterodimer, or homologues or fragments 
thereof having similar biological activity, can also be 

15 provided by isolation from a cell in which they are natu- 
rally present. 

The invention further relates to a cell containing a 
first vector, said first vector comprising a polynucleo- 
tide coding for a subunit alO of an integrin heterodimer, 

20 or for homologues or parts thereof having similar bio- 
logical activity, which polynucleotide comprises the 
nucleotide sequence shown in SEQ ID No. 1 or SEQ ID No. 2 
or parts thereof, and, optionally, a second vector, said 
second vector comprising a polynucleotide coding for a 

25 subunit p of an integrin heterodimer, or for homologues 
or fragments thereof. 

In still another aspect, the invention relates to 
binding entities having the capability of binding speci- 
fically to the integrin heterodimer comprising a subunit 

30 alO and a subunit (3, or to homologues or fragments there- 
of having similar biological activity, preferably wherein 
the subunit p is pi. Preferred binding entities are pro- 
teins, peptides, carbohydrates, lipids, natural ligands, 
polyclonal antibodies and monoclonal antibodies. 

35 In a further aspect, the invention relates to a 

fragment of the integrin subunit alO, which fragment is 
a peptide chosen from the group comprising peptides of 
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the cytoplasmic domain, the I-domain and the spliced 
domain . 

In one embodiment, said fragment is a peptide com- 
prising the amino acid sequence KLGFFAHKKIPEEEKREEKLEQ. 
5 In another embodiment, said fragment comprises "the 

amino acid sequence from about amino acid no. 952 to 
about amino acid no. 986 of SEQ ID No. 1. 

In a further embodiment, said fragment comprises 
the amino acid sequence from about amino acid No. 140 
10 to about amino acid No. 337 in SEQ ID No. 1. 

Another embodiment of the invention relates to a 
polynucleotide or oligonucleotide coding for a fragment 
of the human integrin subunit cxlO. In one embodiment this 
polynucleotide of oligonucleotide codes for a fragment 
15 which is a peptide chosen from the group comprising pep- 
tides of the cytoplasmic domain, the I-dotnain and the 
spliced domain. In further embodiments the polynucleotide 
or oligonucleotide codes for the fragments defined above. 
The invention also relates to binding entities hav- 
20 ing the capability of binding specifically to a fragment 
of the integrin subunit alO as defined above. 

The invention also relates to a process of using an 
integrin subunit alO comprising the amino acid sequence 
shown in SEQ ID No. 1 or SEQ ID No. 2, or an integrin 
25 heterodimer comprising said subunit cclO and a subunit (3, 
or a homologue or fragment of said integrin or subunit 
having similar biological activity, as a marker or target 
molecule of cells or tissues expressing said integrin 
subunit alO, which cells or tissues are of animal includ- 
30 ing human origin. 

In an embodiment of this process the fragment is a 
peptide chosen from the group comprising peptides of the 
cytoplasmic domain, the I-domain and the spliced domain. 
In further embodiments of said process the f rag- 
35 ment is a peptide comprising the amino acid sequence 
KLGFFAHKKIPEEEKREEKLEQ, or a fragment comprising the 
amino acid sequence from about amino acid No. 952 to 
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about amino acid No. 98 6 of SEQ ID No. 1, or a fragment 
comprising the amino acid sequence from about amino acid 
no. 140 to about amino acid no. 337 of SEQ ID no. 1. 

The subunit p is preferably pi. The cells are pre- 
5 ferably chosen from the group comprising chondrocytes, 
smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 

Said process may be used during pathological condi- 
tions involving said subunit cxlO, such as pathological 

10 conditions comprising damage of cartilage, or comprising 
trauma, rheumatoid arthritis and osteoarthritis. 

Said process may be used for detecting the formation 
of cartilage during embryonal development, or for detect- 
ing physiological or therapeutic reparation of cartilage. 

15 Said process may also be used for selection and ana- 

lysis, or for sorting, isolating or purification of chon- 
drocytes . 

A further embodiment of said process is a process 
for detecting regeneration of cartilage or chondrocytes 
20 during transplantation of cartilage or chondrocytes. 

A still further embodiment of said process is a pro- 
cess for in vitro studies of differentiation of chondro- 
cytes. 

The invention also comprises a process of using 
25 binding entities having the capability of binding speci- 
fically to an integrin subunit cxlO comprising the amino 
acid sequence shown in SEQ ID No. 1 or SEQ ID No. 2, or 
an integrin heterodimer comprising said subunit alO and a 
subunit P, or to homologues or fragments thereof having 
30 similar biological activity, as markers or target mole- 
cules of cells or tissues expressing said integrin sub- 
unit cxlO, which cells or tissues are of animal including 
human origin. 

The fragment in said process may be a peptide chosen 
35 from the group comprising peptides of the cytoplasmic 

domain, the I-domain and the spliced domain. In prefer- 
red embodiments said fragment is a peptide comprising the 
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amino acid sequence KLGFFAHKKIPEEEKREEKLEQ, or a fragment 
comprising the amino acid sequence from about amino acid 
No. 952 to about amino acid No. 986 of SEQ ID No, 1, or 
a fragment comprising the amino acid sequence from about 
5 amino acid No. 140 to about amino acid no. 337 of SEQ ID 
No. 1. 

The process may also be used for detecting the pre- 
sence of an integrin subunit ctlO comprising the amino 
acid sequence shown in SEQ ID No. 1 or SEQ ID No. 2, or 

10 of an integrin heterodimer comprising said subunit alO 
and a subunit (3, or of homologues or fragments thereof 
having similar biological activity. 

In a further embodiment said process is a process 
for determining the differentiation-state of cells during 

15 embryonic development, angiogenesis, or development of 
cancer. v 

In a still further embodiment this process is a 
process for detecting the presence of an integrin sub- 
unit cclO, or of a homologue or fragment of said integrin 

20 subunit having similar biological activity, on cells, 

whereby a polynucleotide or oligonucleotide chosen from 
the group comprising a polynucleotide or oligonucleotide 
chosen from the nucelotide sequence shown in SEQ ID No. 1 
is used as a marker under hybridisation conditions where- 

25 in said polynucleotide or oligonucleotide fails to 

hybridise to a DNA or RNA encoding an integrin subunit 
al . Said cells may be chosen from the group comprising 
chondrocytes, smooth muscle cells, endothelial cells, 
osteoblasts and fibroblasts. Said integrin fragment may 

30 be a peptide chosen from the group comprising peptides 
of the cytoplasmic domain, the I-domain and the spliced 
domain, such as a peptide comprising the amino acid 
sequence KLGFFAHKKI PEEEKREEKLEQ , or a fragment comprising 
the amino acid sequence from about amino acid no. 952* to 

35 about amino acid no. 986 of SEQ ID No. 1, or a fragment 
comprising the amino acid sequence from .about amino acid 
No. 140 to about amino acid no. 337 of SEQ ID No. 1. 
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In a still further embodiment the process is a pro- 
cess for determining the differentiation-state of cells 
during development, in pathological conditions, in tissue 
regeneration or in therapeutic and physiological repara- 
5 tion of cartilage. The pathological conditions may be any 
pathological conditions involving the integrin subunit 
cclO, such as rheumatoid arthritis, osteoarthrosis or 
cancer. The cells may be chosen from the group compris- 
ing chondrocytes, smooth muscle cells, endothelial cells, 

10 osteoblasts and fibroblasts. 

The invention also relates to a process for deter- 
mining the differentiation-state of cells during develop- 
ment, in pathological conditions, in tissue regeneration 
and in therapeutic and physiological reparation of car- 

15 tilage, whereby a polynucleotide or oligonucleotide 

chosen from the nucleotide sequence shown* in SEQ ID No. 1 
is used as a marker under hybridisation conditions where- 
in said polynucleotide or oligonucleotide fails to 
hybridise to a DNA or RNA encoding an integrin subunit 

20 al . Embodiments of this aspect comprise a process, where- 
by said polynucleotide or oligonucleotide is a poly- 
nucleotide or oligonucleotide coding for a peptide 
chosen from the group comprising peptides of the cyto- ' 
plasmic domain, the I-domain and the spliced domain, 

25 such as a polynucleotide or oligonucleotide coding 
for a peptide comprising the amino acid sequence 
KLGFFAHKKIPEEEKREEKLEQ, or comprising the amino acid 
sequence from about amino acid Mo. 952 to about amino 
acid no. 98 6 of SEQ ID No. 1, or the amino acid sequence 

30 from about amino acid No. 140 to about amino acid No. 337 
of SEQ ID No. 1. Said pathological conditions may be any 
pathological conditions involving the integrin subunit 
alO, such as rheumatoid arthritis, osteoarthrosis or 
cancer, or atherosclerosis or inflammation. Said cells 

35 may be chosen from the group comprising chondrocytes, 

smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 
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In a further aspect the invention relates to a phar- 
maceutical composition comprising as an active ingredient 
a pharmaceutical agent or an antibody which is capable of 
using an integrin heterodimer comprising a subunit alO 
5 and a subunit £, or the subunit alO thereof, or a hoitto- 
logue or fragment of said integrin or subunit alO having 
similar biological activity, as a target molecule. An 
embodiment of said pharmaceutical composition is intended 
for use in stimulating, inhibiting or blocking the forma- 

10 tion of cartilage, bone or blood vessels. A further embo- 
diment comprises a pharmaceutical composition for use in 
preventing adhesion between tendon/ligaments and the 
surrounding tissue after infection, inflammation and 
after surgical intervention where adhesion impairs the 

15 function of the tissue. 

The invention is also related to a vaccine compris- 
ing as an active ingredient an integrin heterodimer com- 
prising a subunit alO and a subunit p, or the subunit ctiO 
thereof, or a homologue or fragment of said integrin or 

20 subunit alO, or DNA or RNA coding for said integrin sub- 
unit alO. 

A further aspect of the invention is related to the 
use of the integrin subunit alO as defined above as a 
marker or target in transplantation of cartilage or chon- 

25 drocytes . 

A still further aspect of the invention is related 
to a method of using binding entities having the capabi- 
lity of binding specifically to an integrin subunit alO 
comprising the amino acid sequence shown in SEQ ID No. 1 

30 or SEQ ID No. 2, or .an integrin heterodimer comprising 
said subunit alO and a subunit p, or to homologues or 
fragments thereof having similar biological activity, for 
promoting adhesion of chondrocytes and/or osteoblasts to 
surfaces of implants to stimulate osseointegration . 

35 The invention is also related to the use of an inte- 

grin subunit alO or an integrin heterodimer comprising 
said subunit alO and a subunit p as a target for anti- 
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adhesive drugs or molecules in tendon, ligament, skeletal 
muscle or other tissues where adhesion impairs the func- 
tion of the tissue. 

The invention also relates to a method of stimulat- 
5 ing, inhibiting or blocking the formation of cartilage or 
bone, comprising administration to a subject a suitable 
amount of a pharmaceutical agent or an antibody which is 
capable of using an integrin heterodimer comprising a 
subunit alO and a subunit p, or the subunit alO thereof, 
10 or a homologue or fragment of said integrin or subunit 

alO having similar biological activity, as a target mole- 
cule . 

In another embodiment the invention is related to a 
method of preventing adhesion between tendon/ligaments 

15 and the surrounding tissue after infection, inflammation 
and after surgical intervention where adhesion impairs 
the function of the tissue, comprising administration to 
a subject a suitable amount of a pharmaceutical agent or 
an antibody which is capable of using a integrin hetero- 

20 dimer comprising a subunit alO and a subunit |3, or the 
subunit alO thereof, or a homologue or fragment of said 
integrin or subunit alO having similar biological acti- 
vity, as a target molecule. 

The invention also relates to a method of stimulat- 

25 ing extracellular matrix synthesis and repair by activa- 
tion or blockage of an integrin heterodimer comprising 
a subunit alO and a subunit p, or of the subunit alO 
thereof, or of a homologue or fragment of said integrin 
or subunit alO having similar biological activity. 

30 In a further aspect the invention relates to a 

method of in vitro detecting the presence of integrin 
binding entities, comprising interaction of an integrin 
heterodimer comprising a subunit alO and a subunit p, or 
the subunit alO thereof, or a homologue or fragment of' 

35 said integrin or subunit, with a sample, thereby causing 
said integrin, subunit alO, or homologue. or fragment 
thereof having similar biological activity, to modulate 
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the binding to its natural ligand or other integrin bind- 
ing proteins present in said sample. 

The invention also relates to a method of in vitro 
studying consequences of the interaction of a human 
5 heterodimer integrin comprising a subunit alO and a sub- 
unit (3, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit, with an integrin 
binding entity and thereby initiate a cellular reaction. 
Said consequences may be measured as alterations in cel- 

10 lular functions. 

A still further aspect of the inventions relates to 
a method of using DNA or RNA encoding an integrin subunit 
alO or homologues or fragments thereof as a molecular 
target. In an embodiment of this aspect, a polynucleotide 

15 or oligonucleotide hybridises to the DNA or RNA encoding 
an integrin subunit alO or homologues or fragments there- 
of, whereby said polynucleotide or oligonucleotide fails 
to hybridise to a DNA or RNA encoding en integrin subunit 
al. 

20 The invention also relates to a method of using a 

human heterodimer integrin comprising a subunit alO and 
a subunit p, or the subunit alO thereof, or a homologue 
or fragment of said integrin or subunit, or a DNA or RNA 
encoding an integrin subunit alO or homologues or frag- 

25 ments thereof, as a marker or target molecule during 
angiogenesis . 

BRIEF DESCRIPTION OF THE FIGURES 

Fig . 1 Affinity purification of the alO integrin sub- 
unit on collagen type II-Sepharose . 
30 Fig. 2. Amino acid sequences of peptides from the 

bovine alO integrin subunit. 

Fig. 3a. Af f initypurif icat ion and immunoprecipi- 
tation of the integrin subunit alO from bovine chondro- 
cytes. 

35 Fig. 3b. Aff initypurif icat ion and immunoprecipita- 

tion of the integrin subunit alO from human chondrocytes. 
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Fig. 3c. Af f initypurif ication and immunoprecipita- 
tion of the integrin subunit cxlO from human chondrosar- 
coma cells. 

Fig. 4. A 900 bp P-CR- fragment corresponding to the 
5 bovine integrin subunit alO 

Fig. 5. Schematic map of the three overlapping alO 
clones . 

Fig. 6. Nucleotide sequence and deduced amino acid 
sequence of the human alO integrin subunit. 
10 Fig. 1. Northern blot of integrin alO mRNA. 

Fig. 8 Immunoprecipitation of the alO integrin sub- 
unit from human chondrocytes using antibodies against the 
cytoplasmic domain of alO (a) . Western blot of the alO 
associated p-chain (b) . 
15 Fig. 9. Immunostaining of alO integrin in human 

articular cartilage. • 

Fig. 10 Immunostaining of alO integrin in 3 day 
mouse limb cartilage. 

Fig 11. Immunostaining of alO integrin in 13.5 day 
20 mouse embryo. 

Fig 12. Hybridisation of alO mRNA in various human 
tissues . 

Fig. 13 Immunostaining of fascia around tendon (a), 
skeletal muscle (b) and heart valves (c) in 3 day mouse 
2 5 limb. 

Fig. 14. PCR fragments corresponding to alO integrin 
subunit from human chondrocytes, human endothelial cells, 
human fibroblasts and rat tendon. 

Fig 15. Partial genomic nucleotide sequence of the 
30 human integrin subunit alO. 

Fig 16. Upregulation of alO integrin subunit in 
chondrocytes cultured in alginate. 

Fig 17. Immunoprecipitation of the cxlO integrin sub- 
unit from human smooth muscle cells 

35 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention demonstrate that human and 
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bovine chondrocytes express a novel, collagen type 
II-binding integrin in the 01-family. An earlier study 
presented some evidence for that human chondrosarcoma 
cells also express this integrin (25) . Immunoprecipita- 
5 tion experiments using antibodies against the integrin 
subunit pi revealed that this novel a- integrin subunit 
had an apparent molecular weight (M r ) of approximately 
160 kDa under reducing conditions, and was slightly 
larger than the ct2 integrin subunit. To isolate this 

10 a-subunit collagen type II-binding proteins were affinity 
purified from bovine chondrocytes. The chondrocyte lysate 
was first applied to a f ibronectin-Sepharose precolumn 
and the flow through was then applied to a collagen type 
II-Sepharose column. A protein with M r of approximately 

15 160 kD was specifically eluted with EDTA from the colla- 
gen column but not from the fibronectin column. The M r of 
this protein corresponded with the M r of the unidentified 
pl-related integrin subunit. The 160 kD protein band was 
excised from the SDS-PAGE gel, digested with trypsin and 

20 the amino acid sequences of the isolated peptides were 
analysed . 

Primers corresponding to isolated peptides amplified 
a 900 bp PCR-fragment from bovine cDNA which was cloned, 
sequenced and used for screening of a human articular 

25 chondrocyte XZapII cDNA library to obtain the human inte- 
grin a-subunit homologue. Two overlapping clones, hcl and 
hc2 were isolated, subcloned and sequenced. These clones 
contained 2/3 of the nucleotide sequence including the 3 1 
end of the cDNA. A third clone which contained the 5 1 end 

30 of the alO cDNA, was obtained using the RACE technique. 
Sequence analysis of the 160 kD protein sequence showed 
that it was a member of the integrin a-subunit family and 
the protein was named alO. 

The deduced amino acid sequence of alO was .found .to 

35 share the general structure of the integrin a-subunits 
described in previously published reports (6-21) . The 
large extracellular N-terminal part of alO contains a 
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seven-fold repeated sequence which was recently predicted 
to fold into a p-propeller domain (32) . The integrin sub- 
unit cxlO contains three putative divalent cation-binding 
sites (DxD/NxD/NxxxD) (53) , a single spanning transmem- 

•5 brane domain and a short cytoplasmic domain- In contrast 
to most a-integrin subunits the cytoplasmic domain of ctlO 
does not contain the conserved sequence KxGFF (R/K) R. 
The predicted amino acid sequence in alO is KLGFFAH. 
Several reports indicate that the integrin cytoplasmic 

10 domains are crucial in signal transduction (54) and that 
membrane-proximal regions of both a- and p-integrin cyto- 
plasmic domains are involved in modulating conformation 
and affinity state of integrins (55-57). It is suggested 
that the GFFKR motif in cc-chains are important for asso- 

15 ciation of integrin subunits and for transport of the 

integrin to the plasma membrane (58) . The* KxGFFKR domain 
has been shown to interact with the intracellular protein 
calreticulin (59) and interestingly, calreticulin-null 
embryonic stem cells are deficient in integrin-mediated 

20 cell adhesion (60) . It is therefor possible that the 

sequence KLGFFAH in alO have a key function in regulating 
the affinity between alOpi and matrix proteins. 

Integrin a subunits are known to share an overall 
identity of 20-40% (61) . Sequence analysis showed that 

25 the alO subunit is most closely related to the I-domain 
containing a-subunits with the highest identity to al 
(37%) and a2 (35%) . The integrins alpl and a2pl are known 
receptors for both collagens and laminins (24 ; 62; 63) and 
we have also recently demonstrated that a2pi interacts 

30 with the cartilage matrix protein chondroadherin (42) - 

Since alOpl was isolated on a collagen type Il-Sepharose, 
we know that collagen type II is a ligand for alopi. We 
have also shown by affinity purification experiments that 
alOpl interacts with collagen type I but it remains to be 

35 seen whether laminin or chondroadherin are also ligands 
for this integrin. 
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The alO associated (3-chain migrated as the pi inte- 
grin subunit both under reducing and non-reducing condi- 
tions. To verify that the alO associated p-chain indeed 
is pi, chondrocyte lysates were immunoprecipitated with 
5 antibodies against alO or pi followed by Western blot 
using antibodies against the pi-subunit. These results 
clearly demonstrated that alO is a member, of the 
pl-integrin family. However, the possibility that alO 
combine also with other p-chains can not be excluded. . 

10 A polyclonal peptide antibody raised against the 

cytoplasmic domain of alO precipitated two protein bands 
with M r of approximately 160 kD (alO) and 125 kD (pi) 
under reducing conditions. Immunohistochemistry using the 
alO-antibody showed staining of the chondrocytes in tis- 

15 sue sections of human articular cartilage* The antibody 
staining was clearly specific since preincubation of the 
antibody with the alO-peptide completely abolished the 
staining. Immunohistochemical staining of mouse limb 
sections from embryonic tissue demonstrated that alO is 

20 upregulated during condensation of the mesenchyme. This 
indicate that the integrin subunit alO is important 
during the formation of cartilage. In 3 day old mice alO 
was found to be the dominating collagen binding integrin 
subunit which point to that alO has a key function in 

25 maintaining normal cartilage functions. 

Expression studies on the protein and mRNA level 
show that the distribution of alO is rather restrictive. 
Immunohistochemistry analyses have shown that alO inte- 
grin subunit is mainly expressed in cartilage but it is 

30 also found in perichondrium, periosteum, ossification 

groove of Ranvier, in fascia surrounding tendon and ske- 
letal muscle and in the tendon-like structures in the 
heart valves. This distribution point to that alO 
integrin subunit is present also on fibroblasts and 

35 osteoblasts. PCR amplification of cDNA from different 
cell types revealed the presence of an alternatively 
spliced alO integrin subunit. This spliced alO was domi- 
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nating in fibroblasts which suggests that alO in fibro- 
blasts may have a different function compared to alO pre- 
sent on chondrocytes. 

Expression of the integrin subunit alO was found to 
5 decrease when chondrocytes were cultured in monolayer. In 
contrast, the expression of alO was found to increase 
when the cells were cultured in alginate beads. Since the 
latter culturing model is known to preserve the phenotype 
of chondrocytes the results suggest that alO can function 

10 as marker for a differentiated chondrocyte. 

Adhesion between tendon/ligaments and the surround- 
ing tissue is a well-known problem after infection, 
injury and after surgical intervention. Adhesion between 
tendon and tendon sheets impairs the gliding function and 

15 cause considerable problems especially during healing of 
tendons in e.g. the hand and fingers leading to func- 
tional incapacity- The localisation of the alO integrin 
subunit in the fascia of tendon and skeletal muscle makes 
alO a possible target for drugs and molecules with anti- 

20 adhesive properties that could prevent impairment of the 
function of tendon/ligament. The integrin subunit alO can 
also be a target for drugs or molecules with anti-adhe- 
sive properties in other tissues where adhesion is a 
problem. 

25 

EXAMPLES 
Example 1 

Affinity purification of the ctlOintegrin subunit on 
30 collagen type II-Sepharose . 
Materials and Methods 

Bovine chondrocytes, human chondrocytes or human 
chondrosarcoma cells were isolated as described earlier 
[Holmvall et al, Exp Cell Res, 221, 496-503 (1995), 
35 Camper et al, JBC, 273, 20383-20389 (1998)]. A Triton 
X-100 lysate of bovine chondrocytes was applied to a 
fibronectin-Sepharose precolumn followed by a collagen 
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type II-Sepharose column and the integrin subunit cxlO was 
eluted from the collagen type II-column by EDTA (Camper 
et al, JBC, 273, 20383-20389 (1998). The eluted proteins 
were precipitated by methanol/chloroform, separated by 
5 SDS-PAGE under reducing conditions and stained with - 
Coomassie blue. (Camper et al, JBC, 273, 20383-20389 
(1998). Peptides from the alO protein band were isolated 
by in-gel digestion with a trypsin and phase liquid chro- 
matography and sequenced by Edman degradation (Camper et 
10 al, JBC, 273, 20383-20389 (1998). 
Results 

Fig 1 shows EDTA-eluted proteins from the fibronec- 
tin-Sepharose (A) , flow-through from the collagen type 
II-Sepharose column (B) and EDTA-eluted proteins from the 

15 collagen type II-Sepharose (C) . The alO integrin subunit 
(160 kDa) which was specifically eluted from the collagen 
type II column is indicated with an arrow. Figure 2 shows 
the amino acid sequences of six peptides that were iso- 
lated from the bovine integrin subunit alO. Figures 3 a, 

20 b, and c show that the alO integrin subunit is present 

on bovine chondrocytes (3a), human chondrocytes (3b) and 
human chondrosarcoma cells- (3c) . The affinity for colla- 
gen type II, the coprecipitation with pi-integrin subunit 
and the molecular weight of 160 kDa under reducing condi- 

25 tions identify the alO integrin subunit on the different 
cells. These results show that alO can be isolated from 
chondrocytes and from chondrosarcoma cells. 

Example 2 

30 Amplification of PCR fragment corresponding to 

bovine alO integrin subunit. 
Materials and methods 

The degenerate primers GAY AAY ACI GCI CAR AC 
(DNTAQT, forward) and TIA TIS WRT GRT GIG GYT (EPHHSI; 

35 reverse) were used in PCR (Camper et al, JBC, 273, 20383- 
20389 (1998) to amplify the nucleotide sequence corre- 
sponding to the bovine peptide 1 (Figure 2) . A 900 bp 
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PCR-fragment was then amplified from bovine' cDNA using an 
internal specific primer TCA GCC TAC ATT CAG TAT (SAYIQY, 
forward) corresponding to the cloned nucleotide sequence 
of peptide 1 together with the degenerate primer ICK RTC 
5 CCA RTG ICC IGG (PGHWDR, reverse) corresponding to the 
bovine peptide 2 (Figure2) . Mixed bases were used in 
positions that were twofold degenerate and inosines were 
used in positions that are three- or fourfold degenerate. 
mRNA isolation and cDNA synthesis was done as earlier 
10 described (Camper et al, JBC, 273, 20383-20389 (1998)). 
The purified fragment was cloned, purified and sequenced 
as earlier described (Camper et al, JBC, 273, 20383-20389 
(1998) ) . 
Results 

15 The nucleotide sequence of peptide 1 (Figure 2) 

was obtained by PCR-amplif ication, clonin'g and sequenc- 
ing of bovine cDNA. From this nucleotide sequence an 
exact primer was designed and applied in PCR-amplif ica- 
tion with degenerate primers corresponding to peptides 

20 2-6 (Figure 2) . Primers corresponding to peptides 1 

and 2 amplified a 90 0 ;bp PCR-fragment from bovine cDNA 
(Figure 4) . 

Example 3 

25 Cloning and sequence analysis of the human alO inte- 

grin subunit 
Material and methods 

The cloned 900bp PCR-fragment, corresponding to 
bovine ctlO-integrin, was digoxigenin-labelled according 

30 to the DIG DNA label-ling kit (Boehringer Mannheim) and 

used as a probe for screening of a human articular chon- 
drocyte XZapII cDNA library (provided by Michael BaylisS; 
The Royal Veterinary Basic Sciences, London, UK) (52) . 
Positive clones containing the pBluescript SK+ plasmid 

35 with the cDNA insert were rescued from the ZAP vector by 
in vivo excision as described in the ZAP-cDNA® synthesis 
kit (Stratagene) . Selected plasmids were purified and 
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sequenced as described earlier (Camper et al, JBC, 273, 
20383-20389 (1998)) using T3, T7 and internal specific 
primers. To obtain cDNA that encoded the 5 1 end of alO v/e 
designed the primer AAC TCG TCT TCC AGT GCC ATT CGT GGG 
5 (reverse; residue 1254-1280 in alO cDNA) and used it- for 
rapid amplification of the cDNA 5' end (RACE) as describ- 
ed in the Marathon™ cDNA Amplif ication kit (Clontech 
INC. , Palo Alto, CA) . 
Results 

0 Two overlapping clones, hcl and hc2 (Figure 5), were 

isolated, subcloned and sequenced. These clones contained 
2/3 of the nucleotide sequence including the 3 1 end of 
the cDNA. A third clone (racel; Figure 5) , which contain- 
ed the 5 1 end of the alO cDNA, was obtained using the 

5 RACE technique. From these three overlapping clones of 
cclO cDNA, 3884 nucleotides v/ere sequenced 1 The nucleotide 
sequence and deduced amino acid sequence is shown in 
Figure 6. The sequence contains a 3504-nucleotide open 
reading frame that is predicted to encode a 1167 amino 

0 acid mature protein. The signal peptide cleavage site is 
marked with an arrow, human homologues to bovine peptide 
sequences are underlined and the I-domain is boxed. Metal 
ion binding sites are indicated with a broken underline, 
potential N-glycosylation sites are indicated by an 

5 asterisk and the putative transmembrane domain is double 
underlined. The normally conserved cytoplasmic sequence 
is indicated by a dot and dashed broken underline. 

Sequence analysis demonstrate, that alO is a member 
of the integrin a-subunit family. 

0 

Example 4 

Identification of a clone containing a splice 
variant of alO 

One clone which was isolated from the human chon- 
5 drocyte library (see Example 3) contained a sequence 

that was identical to the sequence of cxl.0 integrin sub- 
unit except that the nucleotides between nt positions 
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2942 and 3055 were deleted- The splice variant of alO 
was verified in PCR experiment using primers flanking 
the splice region (see figure 14) . 

5 Example 5 

Identification of alO integrin subunit by Northern 

blot 

Material and methods 

Bovine chondrocyte mRNA was purified using a 

10 QuickPrep®Micro mRNA Purification Kit (Pharmacia Biotech, 
Uppsala, Sweden) , separated on a 1% agarose-f ormaldehyde 
gel, transferred to nylon membranes and immobilised by UV 
crosslinking. cDNA-probes were 32P-labelled with Random 
Primed DNA Labeling Kit (Boehringer Mannheim) . Filters 

15 were prehybridised for 2-4 hours at 42°C in 5x SSE, 

5x Denharts solution, 0.1 % SDS, 50 \xg/mV salmon sperm 
DNA and 50% formamide and then hybridised over night 
at 4 2 °C with the same solution containing the specific 
probe (0.5-1 x 106 cpm/ml) . Specifically bound cDNA- 

20 probes were analysed using the phosphoimager system 

(Fuji) . Filters were stripped by washing in 0.1% SDS, 
fori hour at 80°C prior to re-probing. The alO-integrin 
cDNA-probe was isolated from the racel-containing plasmid 
using the restriction enzymes BamHI (GIBCO BRL) and Ncol 

25 (Boehringer Mannheim) . The rat pi-integrin cDNA probe was 
a kind gift from Staffan Johansson, Uppsala, Sweden. 
Results 

. Northern blot analysis of mRNA from bovine chondro- 
cytes showed that a human alO cDNA-probe hybridised with 

30 a single mRNA of approximately 5.4 kb (Figure 7). As a 
comparison, a cDNA-probe corresponding to the integrin 
subunit al was used. This cDNA-probe hybridised a mRNA- 
band of approximately 3.5 kb on the same filter. These 
results show that a cDNA-probe against alO can be used to 

35 identify the alO integrin subunit on the mRNA level. 
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Example 6 

Preparation of antibodies against the integrin sub- 
unit alO 

A peptide corresponding to part of the alO cytoplas- 
5 mic domain, Ckkipeeekreekle (see figure 6) was synthesis- 
ed and conjugated to keyhole limpet hemocyanin (KLH) . 
Rabbits were immunised with the peptide-KLH conjugate 
to generate antiserum against the integrin subunit alO. 
Antibodies recognising alO were affinity purified on an 
10 peptide-coupled column (Innovagen AB) . 

Example 7 

Immunoprecipitation of the integrin subunit alO from 
chondrocytes 

15 Material and methods 

Human chondrocytes were 125 I-labelled l , lyzed with 
Triton X-100 and immunoprecipitated as earlier described 
(Holmvall et al, Exp Cell Res, 221, 496-503 (1995), 
Camper et al, JBC, 273, 20383-20389 (1998)). Triton X-100 

20 lysates of 1251-labeled human chondrocytes were immuno- 
precipitated v/ith polyclonal antibodies against the inte- 
grin subunits pi, al, a2, a3 or alO. The immunoprecipi- 
tated proteins were separated by SDS-PAGE (4-12%) under 
non-reducing conditions and visualised using a phospho- 

25 imager. Triton X-100 lysates of human chondrocytes immu- 
noprecipitated with alO or pi were separated by SDS-PAGE 
(8%) under non-reducing conditions and analysed by 
Western blot using the. polyclonal pi antibody and chemi- 
luminescent detection as described in Camper et al, JBC, 

30 273, 20383-20389 (1998) . 
Results 

The polyclonal peptide antibody, raised against the 
cytoplasmic domain of alO, precipitated two protein bands 
with Mr of approximately 160 kD (alO) and 125 kD <pi)' 
35 under reducing conditions. The alO associated p-chain 
migrated as the pi integrin subunit (Figure 8a) . To 
verify that the alO associated p-chain in chondrocytes 
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indeed is pi, chondrocyte lysates were immunoprecipitated 
with antibodies against alO orb pi followed by Western 
blot using antibodies against the (31-subunit (Figure 8b) . 
These results clearly demonstrated that alO is a member 
5 of the pi-integrin family. However, the results do not 

exclude the possibility that alO can associate with other 
p-chains in other situations. 

Example 8 

10 Immunohistochemical staining of the integrin subunit 

alO in human and mouse cartilage 
Material and methods 

Frozen sections of adult cartilage (trochlear 
groove) obtained during surgery (provided by Anders 

15 Lindahl, Salgrenska Hospital, Gothenburg, Sweden and 

frozen sections from of 3 day old mouse limb were fixed 
and prepared for immunohistochemistry as earlier describ- 
ed (Camper et al, JBC, 273, 20383-20389 (1998)). Expres- 
sion of alO integrin subunit was analysed using the poly- 

20 clonal antibody against the cytoplasmic domain as a pri- 
mary antibody (see Example .6) and a secondary antibody 
conjugated to peroxidase. 
Results 

Figures 9 show immunostaining of human adult articu- 
25 lar cartilage. 

The otlO-antibody recognising the cytoplasmic domain 
of alO stained, the chondrocytes in tissue sections of 
human articular' cartilage (A)'. The staining was depleted 
when the antibody was preincubated with the alO- peptide 
30 (B) . A control antibody recognising the a9 integrin sub- 
unit did not bind to the chondrocyte (C) . 

Figures 10 shows ithat the alO antibody stain the 
majority of chondrocytes in the growing bone anlage (a 
and b) . The alO antibody also recognised cells in the " 
35 ossification groove of Ranvier (b) , especially the 

osteoblast in the bone bark which are lining the carti- 
lage in the metaphys are highly positive for alO. The 
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cells in the ossification groove of Ranvier are believed 
to be important for the growth in diameter of the bone. 
The integrin subunit alO is also highly expressed in 
perichondrium and periosteum. Cell in these tissues are 
5 likely important in the repair of the cartilage tissue. 
The described localisation of the integrin subunit alO 
suggest that this integrin is important for the function 
of the cartilage tissue. 

10 Example 9 

Immunohistochemical staining of the integrin subunit 
alO during mouse development 
Material and methods 

Frozen sections from mouse embryos (13.5 days) were 

15 investigated for expression of alO by immunhistochemi- 

stry as described in Camper et al, JBC, 273, 20383-20389 
(1998). Expression of alO integrin subunit was analysed 
using the polyclonal antibody against the cytoplasmic 
domain as a primary antibody (see Example 6) and a secon- 

20 dary antibody conjugated to peroxidase. The embryo sec- 
tions were also investigated for expression of integrin 
subunit al (monoclonal antibody from Pharmingen) and 
collagen type II (monoclonal antibody, kind gift from 
Dr John Mo, Lund University, Sweden) . 

25 Results 

Figure 11 show that alO integrin subunit is unregu- 
lated in the limb when the mesenchymal cells undergo con- 
densation to form cartilage (a). Especially the edge of 
the newly formed cartilage has high expression of alO. 

30 The formation of cartilage is verified by the high 

expression of the cartilage specific collage type II (b) . 
The control antibody against al integrin subunit showed 
only weak expression on the cartilage (c) . In other expe- 
riments expression of :al0 was found in all cartilage con- 

35 taining tissues in the 3 day old mouse including limbs, 

ribs and vertebrae. The upregulation of alO during forma- 
tion of cartilage suggest that this integrin subunit is 
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important both in the development of cartilage and bone 
and in the repair of damaged cartilage tissue. 



Example 10 

5 mRNA expression of alO in tissues other than articu- 

lar cartilage 
Material and methods 

Expression of alO integrin subunit was examined on 
the mRNA level in different human tissues. A Northern dot 

10 blot with immobilised mRNA from the listed tissues in 

Figure 12 was hybridised with an alO integrin cDNA probe 
isolated from the race 1-containing plasmid using the 
restriction enzymes BamRl and Ncol. The degree of hybrid- 
isation was analysed using a phospho imager. The follow- 

15 ing symbols denote mRNA level in increasing order: +, 
++, 

Results 

Analysis of the hybridised mRNA showed that alO 
was expressed in aorta, trachea, spinal cord, heart, 
20 lung, and kidney (Figure 12) . All other tissues appear- 
ed negative for alO expression- These results point to 
a restricted distribution of the alO integrin subunit. 

Example 11 

25 Immunohistochemical staining of alO in fascia around 

tendon and skeletal muscle and in tendon structures in 
heart valves. 
Materials and methods 

Frozen sections of adult cartilage (trochlear 

30 groove) obtained during surgery (provided by Anders 
Lindahl, Salgrenska Hospital, Gothenburg, Sweden and 
frozen sections from of 3 day old mouse limb were fixed 
. and prepared for immunohistochemistry as earlier describ- 
ed (Camper et al, JBC, 273, 20383-20389 (1998))-. Expres- 

35 sion of alO integrin subunit was analysed using the poly- 
clonal antibody against the cytoplasmic domain as a pri- 
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mary antibody (see Example 6) and a secondary antibody 

conjugated to peroxidase. 

Results 

As shown in. figures 13 expression of alO was found 
5 in the fascia surrounding tendon (a) and skeletal muscle 
(b) and in the tendon structures in the heart valves (c) . 
This localisation suggest that alO can bind to other 
matrix molecules in addition to the cartilage specific 
collagen type II. The localisation of the integrin alO on 
10 the surface of tendons indicate that alO can be involved 
in unwanted adhesion that often occurs between tendon/ 
ligaments and the surrounding tissue after infection, 
injury or after surgery. 

15 Example 12 

mRNA expression of alO integrin subuhit in chondro- 
cytes, endothelial cells and fibroblasts. 
Material and methods 

Isolation of mRNA, synthesis of cDNA and PGR ampli- 
20 fication was done as earlier described (Camper et al, 
JBC, 273, 20383-20389 (1998)). 
Results 

Figure 14- shows PCR amplification of alO cDNA from 
human articular chondrocytes (lanes A6 and Bl) , human 

25 umbilical vein endothelial cells (lane A2) , human fibro- 
blasts (lane A4) and rat tendon (Fig 14b, lane B2) . Lanes 
1, 3, and 5 in figure .14 A show amplified fragments cor- 
responding to the integrin subunit cx2 in endothelial 
cells, fibroblasts and chondrocytes, respectively. cDNA- 

30 primers corresponding to the alO sequence positions nt 
2919-2943 (forward) and nt 3554-3578 (reverse) (see 
Figure 6) were used to amplify alO cDNA from the diffe- 
rent cells. The figure shows that alO was amplified in 
all three cell types. Two fragments of alO was amplified 

35 which represent the intact form of ctlO (larger fragment) 
and a splice variant (smaller fragment) The larger frag- 
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ment was dominating in chondrocytes while the smaller 
fragment was more pronounced in tendon (B2) . 



Example 13 

5 Construction of. alO mammalian expression vector; 

The full length protein coding sequence of alO (com- 
bined from 3 clones, see figure 6) was inserted into the 
mammalian expression vector, pcDNA3.1/Zeo (Invitrogen) . 
The vector contains SV40 promoter and Zeosin selection 

10 sequence. The alO containing expression vector was trans- 
fected into cells that express the pi-integrin subunit 
but lack expression of the alO subunit. Expression of the 
alO integrin subunit on the cell surface can be analysed 
by immunoprecipitation and/or flow cytometry using anti- 

15 bodies specific for alO. The ligand binding capacity and 
the function of the inserted alO integrin* subunit can be 
demonstrated in cell adhesion experiment and in 
signalling experiments. 

20 Example 14 

Construction of mammalian expression vector contain- 
ing a splice variant of alO. 

The full length protein coding sequence of the 
splice variant of alO (nt 2942~nt3055 deleted) was 
25 inserted into the mammalian expression vector pcDNA3 

(see Example 13) . Expression and function of the splice 
variant can be analysed as described in example 13 and 
compared with the intact alO integrin subunit. 

30 Example 15 

Partial isolation and characterisation of the alO 
integrin genomic DNA 
Material and methods 

Human alO cDNA, isolated from the racel-containing 
35 plasmid using the restriction enzymes BamRI (GIBCO BRL) 

and Ncol (Boehringer Mannheim) , was 32 P-labelled and used 
as a probe for screening of a mouse 129 cosmid library 
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(provided by Reinhard Fassler, Lund University) . Positive 
clones were isolated and subcloned. Selected plasmids 
were purified and sequenced as described earlier (Camper 
et al, JBC, 273, 20383-20389 (1998)) using T3, T7 and 
5 internal specific primers. Primers corresponding to mouse 
genomic DNA were then constructed and used in PCR to 
amplify and identify the genomic sequence of alO from the 
cosmid clones. 
Results 

10 Figure 15 shows 7958 nt of the alO gene. This par- 

tial genomic DNA sequence of alO integrin contains 8 
exons, and a Kozak sequence. The mouse genomic alO 
sequence was used to generate a targeting vector for 
knockout experiments . 

15 

Example 16 

Upregulation of alO integrin subunit in chondrocytes 
cultured in alginate beads 
Material and methods : ! 

20 Human chondrocytes cultured in monolayer for 2 weeks 

were detached with trypsin-EDTA and introduced into algi- 
nate beads. Chondrocytes cultured in alginate are known 
to preserve their phenotype while chondrocytes cultured 
in monolayer are dedifferentiated. After 11 days chondro- 

25 cytes cultured either in alginate or on monolayer were 

isolated and surface labelled with 125 I. The alO integrin 
subunit was then immunoprecipitated with polyclonal 
antibodies recognising the cytoplasmic domain of cclO 
(see Example 6 and Camper et al, JBC, 273, 20383-20389 

30 (1998)). 
Results 

As shown in figure 16 chondrocytes cultured in algi- 
nate beads (lanes 3 and 4) upregulated their protein 
expression of alOpl. This was in contrast to chondrocytes 
35 cultured in monolayer (lanes 1 and 2) which had a very 

low expression of alOpl. Immunoprecipitation with ab con- 
trol antibody is shown in lanes 1 and 3. It is known that 
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chondrocytes preserve their cartilage specific matrixpro- 
duction in alginate cultures but not in monolayer culture 
which point to that alginate preserve the phenotype of 
chondrocytes. These results support that alO integrin 
5 subunit can be used as a marker for differentiated chon- 
drocytes . 



Example 17 

Immunoprecipitation of the alO integrin subunit from 
10 human smooth muscle cells. 

Material and methods 

Human smooth muscle cells were isolated from human 

aorta. After one week in culture the cells were i25j„ 

labelled, lysed and immunoprecipitated with antibodies 
15 against the integrin subunit pi (lane 1), al (lane 2), a2 

(lane 3), alO (lane 4), : cx3 (lane 5), control (lane 6) 

(Figure 17) . The experiment was done as described in 

Example 7 . 

Results 

20 The alO antibody precipitated two bands from the 

smooth muscle cells corresponding to the alO and the pi 
integrin subunit (Fig. 17). 

Example 18 

25 Construction of bacterial expression vector contain- 

ing sequence for alO splice region. 

A plasraid for intracellular expression in E. coli 
of the alternatively spliced region (amino acid pos.. 
952-986, SEQ. ID 1) was constructed as described. The 

30 alternatively spliced region were back-translated using 
the E. coli high frequency codon table, creating a cDNA 
sequence of 96| identity with the original sequence (SEQ. 
ID 1 nucleotide pos 2940-3044) . Using sequence overlap 
extension (Horton et al., Biotechniques 8:528, 1990) 

35 primer alOpfor (tab. I) and alOprev (tab. I) was used 

to generate a double stranded fragment e.ncoding the alO 
amino acid sequence. This fragment was used as a PGR 
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template with primers al0pfor2 (tab. I) and ctl0prev2 
(tab. I) in order to generate restriction enzyme site 
for sub-cloning in a pET vector containing the Z-domain 
of staphylococcal protein A, creating a fusion of the alO 
5 spliced region with the amino terminal of the Z-domain 

with trombin cleavage site residing in-between. The frag- 
ment generated in the second PCR reaction is shown (SEQ 
ID No. 3) also indicating the unique restriction enzymes 
used for sub-cloning in the expression vector. 

10 

Table I 



ctlOpf or 


5'-. 

GTTCAGAACCTGGGTTGCTACGTTGTTTCCGGTCTGATCATCTCCGC 
TCTGCTGCCGGCTGT-3 ' 


al0pfor2 


5 ' -GGGGCATATGGTTCAGAACCTGGGTTGCTACGTTG- 3 ' 


alOprev 


5' - 

GATAACCTGGGACAAGCTTAGGAAGTAGTTACCACCGTGAGCAACAG 
CCGGCAGCAGAGCGGA- 3 ' 


al0prev2 


5'- 

GGGGGGATCCGCGCGGCACCAGGCCGCTGATAACCTGGGACAAGCTT 
AGGAAGT-3' 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) NUMBER OF SEQUENCES: 2 

(2) INFORMATION FOR SEQ ID " NO . 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3884 base pairs 

(B) TYPE: nucleic acid and amino acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: cDNA 
(vi) ORIGINAL SOURCE: 

(E) ORGANISM: human 

(F) CELLTYPE: chondrocyte 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 1: 

CAGGTCAGAAACCGATCAGGCATGGAACTCCCCTTCGTCACTCACCTGTTCTTGCCCCTG 
! + + + + + + 60 

GTCCAGTCTTTGGCTAGTCCGTACCTTGAGGGGAAGCAGTGAGTGGACAAGAACGGGGAC 

a MELPFVTHLFLPL- 

GTGTTCCTGACAGGTCTCTGCTCCCCCTTTAACCTGGATGAACATCACCCACGCCTATTC 

61 + -+ — 4- -+ + - + 120 

CACAAGGACTGTCCAGAGACGAGGGGGAAATTGGACCTACTTGTAGTGGGTGCGGATAAG 

a VFLTGLCSPFNLDEHHPRLF 

CCAGGGCCACCAGAAGCTGAATTTGGATACAGTGTCTTACAACATGTTGGGGGTGGACAG 

121 + + 4- + + + 180 

GGTCCCGGTGGTCTTCGACTTAAACCTATGTCACAGAATGTTGTACAACCCCCACCTGTC 

a PGPPEAEFGYSVLQHVGGGQ 

CGATGGATGCTGGTGGGCGCCCCCTGGGATGGGCCTTCAGGCGACCGGAGGGGGGACGTT 

181 + + + + + + 240 

GCTACCTACGACCACCCGCGGGGGACCCTACCCGGAAGTCCGCTGGCCTCCCCCCTGCAA 

a R WMLVGAPW D-GPS G DRR G DV 

TATCGCTGCCCTGTAGGGGGGGCCCACAATGCCCCATGTGCCAAGGGCCACTTAGGTGAC 

241 + + + + +• + 300 

ATAGCGACGGGACATCCCCCCCGGGTGTTACGGGGTACACGGTTCCCGGTGAATCCACTG 

a YRCPVGGAHNAPCAKGHLGD 

TACCAACTGGGAAATTCATCTCATCCTGCTGTGAATATGCACCTGGGGATGTCTCTGTTA 

301 + + + + + + 360 

ATGGTTGACCCTTTAAGTAGAGTAGGACGACACTTATACGTGGACCCCTACAGAGACAAT 

a YQLGNS SH PAVNM H LGM S L'L - ' 

GAGACAGATGGTGATGGGGGATTCATGGCCTGTGCCCCTCTCTGGTCTCGTGCTTGTGGC 

361 + + + + 4- 4- 420 

CTCTGTCTACCACTACCCCCTAAGTACCGGACACGGGGAGAGACCAGAGCACGAACACCG 

a ETDGDGGFMACAPLWSRACG 
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AGCTCTGTCTTCAGTTCTGGGATATGTGCCCGTGTGGATGCTTCATTCCAGCCrCAGGGA 

421 + + + + + + 480 

TCGAGACAGAAGTCAAGACCCTATACACGGGCACACCTACGAAGTAAGGTCGGAGTCCCT 

a SSVFSSGICARV DASFQPQG 

AGCCTGGCACCCACTGCCCAACGCTGCCCAACATACATGGATGTTGTCATTGTCTTGGAT 

481 — + + + — + + --+ 540 

TCGGACCGTGGGTGACGGGTTGCGACGGGTTGTATGTACCTACAACAGTAACAGAACCTA 

a SLAPTAQRCPTYMDVVIVLD 

GGCTCCAACAGCATCTACCCCTGGTCTGAAGTTCAGACCTTCCTACGAAGACTGGTAGGG 

541 + + + + + + 600 

CCGAGGTTGTCGTAGATGGGGACCAGACTTCAAGTCTGGAAGGATGCTTCTGACCATCCC 

a GSNSIYPWSEVQT FLRRLVG 

AAACTGTTTATTGACCCAGAACAGATACAGGTGGGACTGGTACAGTATGGGGAGAGCCCT 

601 + + + + + + 660 

TTTGACAAATAACTGGGTCTTGTCTATGTCCACCCTGACCATGTCATACCCCTCTCGGGA 

a KLFIDPEQIQVGLVQYGESP 

GTACATGAGTGGTCCCTGGGAGATTTCCGAACGAAGGAAGAAGTGGTGAGAGCAGCAAAG 

661 + + + + + - + 720 

CATGTACTCACCAGGGACCCTCTAAAGGCTTGCTTCCTTCTTCACCACTCTCGTCGTTTC 

a VHEWSLGDFRTKEEV.V_R.AAK 

AACCTCAGTCGGCGGGAGGGACGAGAAACAAAGACTGCCCAAGCAATAATGGTGGCCTGC 

721 + + + +■ + 4* 780 

TTGGAGTCAGCCGCCCTCCCTGCTCTTTGTTTCTGACGGGTTCGTTATTACCACCGGACG 

a NLSRREGRETKTAQAIMVAC 

ACAGAAGGGTTCAGTCAGTCCCATGGGGGCCGACCCGAGGCTGCCAGGCTACTGGTGGTT 

781 + + + + + + 840 

TGTCTTCCCAAGTCAGTCAGGGTACCCCCGGCTGGGCTCCGACGGTCCGATGACCACCAA 

a TEGFSQSKGGRPEAARLLVV 

GTCACTGATGGAGAGTCCCATGATGGAGAGGAGCTTCCTGCAGCACTAAAGGCCTGTGAG 

941 + + + -r + + 900 

CAGTGACTACCTCTCAGGGTACTACCTCTCCTCGAAGGACGTCGTGATTTCCGGACACTC 

a V T DGESHDG EELPAALK ACE 

GCTGGAAGAGTGACACGCTATGGGATTGCAGTCCTTGGTCACTACCTCCGGCGGCAGCGA 

901 -r + + + + + 960 

CGACCTTCTCACTGTGCGATACCCTAACGTCAGGAACCAGTGATGGAGGCCGCCGTCGCT 

a AGRVTRYGIAVLGHYLRRQR 

GATCCCAGCTCTTTCCTGAGAGAAATTAGAACTATTGCCAGTGATCCAGATGAGCGATTC 

961 + + + + + + 1020 

CTAGGGTCGAGAAAGGACTCTCTTT7VATCTTGATAACGGTCACTAGGTCTACTCGCTAAG 

a DPSSFLREIRTIASDPDER F 

TTCTTCAATGTCACAGATGAGGCTGCTCTGACTGACATTGTGGATGCACTAGGAGATCGG 

1021 -r + + + + +- 1080 

AAGAAGTTACAGTGTCTACTCCGACGAGACTGACTGTAACACCTACGTGATCCTCTAGCC 

a FFNVTDEAALTDIVDALGDR 
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ATTTTTGGCCTTGAAGGGTCCCATGCAGAAAACGAAAGCTCCTTTGGGCTGGAAATGTCT 

1081 + + + + + + 1140 

TAAAAACCGGAACTTCCCAGGGTACGTCTTTTGCTTTCGAGGAAACCCGACCTTTACAGA 

a IFGLEGSHAENESSFGLEMS 

CAGATTGGTTTCTCCACTCATCGGCTAAAGGATGGGATTCTTTTTGGGATGGTGGGGGCC 

1141 + — : + + + + 1200 

GTCTAACCAAAGAGGTGAGTAGCCGATTTCCTACCCTAAGAAAAACCCTACCACCCCCGG 

a QIG FSTHRLKDG ILFGMVGA 

TATGACTGGGGAGGCTCTGTGCTATGGCTTGAAGGAGGCCACCGCCTTTTCCCCCCACGA 

1201 + + + + * + 1260 

ATACTGACCCCTCCGAGACACGATACCGAACTTCCTCCGGTGGCGGAAAAGGGGGGTGCT 

a YDWGGSVLWLEGGHRLFPPR 

ATGGCACTGGAAGACGAGTTCCCCCCTGCACTGCAGAACCATGCAGCCTACCTGGGTTAC 

1261 + + + — -r + + 1320 

TACCGTGACCTTCTGCTCAAGGGGGGACGTGACGTCTTGGTACGTCGGATGGACCCAATG 

a MALE DEFPPALQNHAAY LGY 

TCTGTTTCTTCCATGCTTTTGCGGGGTGGACGCCGCCTGTTTCTCTCTGGGGCTCCTCGA 

1321 + + + + + 1380 

AGP.CAAAGAAGGTACGAAAACGCCCCACCTGCGGCGGACAAAGAGriGACCCCGAGGAGCT 

a SVSSMLLRG GRRLFLSGAPR 

TTTAGACATCGAGGAAAAGTCATCGCCTTCCAGCTTAAGAAAGATGGGGCTGTGAGGGTT 

1381 -4- + + + -r + 1440 

AAATCTGTAGCTCCTTTTCAGTAGCGGAAGGTCGAATTCTTTCTACCCCGACACTCCCAA 

a FRHRGKVIAFQLKKDGAVRV 

GCCCAGAGCCTCCAGGGGGAGCAGATTGGTTCATACTTTGGCAGTGAGCTCTGCCCATTG 

1441 + + + + + + 1500 

CGGGTCTCGGAGGTCCCCCTCGTCTAACCAAGTATGAAACCGTCACTCGAGACGGGTAAC 

a AQS LQGEQIG SYFGSEL CPL 

GATACAGATAGGGATGGAACA^CTGATGTCTTACTTGTGGCTGCCCCCATGTTCCTGGGA 

1501 + + + + + + 1560 

CTATGTCTATCCCTACCTTGTTGACTACAGAATGAACACCGACGGGGGTACAAGGACCCT 

a DTDR-DGTTDVLLVAAPMFLG 

CCCCAGAACAAGGAAACAGGACGTGTTTATGTGTATCTGGTAGGCCAGCAGTCCTTGCTG 

1561 + + + + + + 1620 

GGGGTCTTGTTCCTTTGTCCTGCACAAATACACATAGACCATCCGGTCGTCAGGAACGAC 

a PQNKETGRVYVYLVGQQSLL 

ACCCTCCAAGGAACACTTCAGCCAGAACCCCCCCAGGATGCTCGGTTTGGCTTTGCCATG 

1621 4- + + + + + 1680 

TGGGAGGTTCCTTGTGAAGTCGGTCTTGGGGGGGTCCTACGAGCCAAACCGAAACGGTAC 

a TLQGTLQPEPPQDARFG FA'M 

GGAGCTCTTCCTGATCTGAACCAAGATGGTTTTGCTGATGTGGCTGTGGGGGCGCCTCTG 

1681 + + + -r + + 1740 

CCTCGAGAAGGACTAGACTTGGTTCTACCAAAACGACTACACCGACACCCCCGCGGAGAC 

a GALPDLNQDGFADVAVGAPL 
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GAAGATGGGCACCAGGGAGCACTGTACCTGTACCATGGAACCCAGAGTGGAGTCAGGCCC 

1741 + + + + + + 1800 

CTTCTACCCGTGGTCCCTCGTGACATGGACATGGTACCTTGGGTCTCACCTCAGTCCGGG 

E DGHQGALYLYHG TQSGVR P 

CATCCTGCCCAGAGGATTGCTGCTGCCTCCATGCCACATGCCCTCAGCTACTTTGGCCGA 

1801 + + + + + + I860 

GTAGGACGGGTCTCCTAACGACGACGGAGGTACGGTGTACGGGAGTCGATGAAACCGGCT 

HPAQRIAAASMPHALSYFGR 

AGTGTGGATGGTCGGCTAGATCTGGATGGAGATGATCTGGTCGATGTGGCTGTGGGTGCC 

1861 + + + 4- + + 1920 

TCACACCTACCAGCCGATCTAGACCTACCTCTACTAGACCAGCTACACCGACACCCACGG 

SVDGRLDLDGDDLVDVAVGA 

CAGGGGGCAGCCATCCTGCTCAGCTCCCGGCCCATTGTCCATCTGACCCCATCACTGGAG 

1921 + + + + + + 1980 

GTCCCCCGTCGGTAGGACGAGTCGAGGGCCGGGTAACAGGTAGACTGGGGTAGTGACCTC 

QGAAILLSSRPIVHLTPSLS 

GTGACCCCACAGGCCATCAGTGTGGTTCAGAGGGACTGTAGGCGGCGAGGCCAAGAAGCA 

1981 + + + + + + 2040 

CACTGGGGTGTCCGGTAGTCACACCAAGTCTCCCTGACATCCGCCGfcTCCGGTTCTTCGT 

VTPQAI SVVQRD CRR RGQEA 

GTCTGTCTGACTGCAGCCCTTTGCTTCCAAGTGACCTCCCGTACTCCTGGTCGCTGGGAT 

2041 + + + + + + 2100 

CAGACAGACTGACGTCGGGAAACGAAGGTTCACTGGAGGGCATGAGGACCAGCGACCCTA 

VCLTAALCFQVTSRTPGRWD 

CACCAATTCTACATGAGGTTCACCGCATCACTGGATGAATGGACTGCTGGGGCACGTGCA 

2101 + + + + + + 2160 

GTGGTTAAGATGTACTCCAAGTGGCGTAGTGACCTACTTACCTGACGACCCCGTGCACGT 

HQFYMRFTASLDEWTAGARA 

GCATTTGATGGCTCTGGCCAGAGGTTGTCCCCTCGGAGGCTCCGGCTCAGTGTGGGGAAT 

2161 1- + + + + + 2220 

CGTAAACTACCGAGACCGGTCTCCAACAGGGGAGCCTCCGAGGCCGAGTCACACCCCTTA 

A.FDGSGQRLSPRRLRLSV-GN 

GTCACTTGTGAGCAGCTACACTTCCATGTGCTGGATACATCAGATTACCTCCGGCCAGTG 

2221 + + + + + + 2280 

CAGTGAACACTCGTCGATGTGAAGGTACACGACCTATGTAGTCTAATGGAGGCCGGTCAC 

VTCEQLHFHVLDT SDYLR PV 

GCCTTGACTGTGACCTTTGCCTTGGACAATACTACAAAGCCAGGGCCTGTGCTGAATGAG 

2281 + + + + + + 2340 

CGGAACTGACACTGGAAACGGAACCTGTTATGATGTTTCGGTCCCGGACACGACTTACTC 

ALTVTFALDNTTK PG PVLNE 

GGCTCACCCACCTCTATACAAAAGCTGGTCCCCTTCTCAAAGGATTGTGGCCCTGACAAT 

2341 + + + + + + 2400 

CCGAGTGGGTGGAGATATGTTTTCGACCAGGGGAAGAGTTTCCTAACACCGGGACTGTTA 

GSPTSIQKLVPFSKDCGPDN 
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GAATGTGTCACAGACCTGGTGCTTCAAGTGAATATGGACATCAGAGGCTCCAGGAAGGCC 

2401 + + + + + + 2460 

CTTACACAGTGTCTGGACCACGAAGTTCACTTATACCTGTAGTCTCCGAGGTCCTTCCGG 

a ECVTDLVLQVNMDI RGSRKA 

CCATTTGTGGTTCGAGGTGGCCGGCGGAAAGTGCTGGTATCTACAACTCTGGAGAACAGA 

2461 + — . + + + +■ ■ '2520 

GGTAAACACCAAGCTCCACCGGCCGCCTTTCACGACCATAGATGTTGAGACCTCTTGTCT 

a PFVVRGGRRKVLVSTTLENR 

AAGGAAAATGCTTACAATACGAGCCTGAGTATCATCTTCTCTAGAAACCTCCACCTGGCC 

2521 + + + + + + 2580 

TTCCTTTTACGAATGTTATGCTCGGACTCATAGTAGAAGAGATCTTTGGAGGTGGACCGG 

a KENAYNTS LS IIFSRNLHLA 

AGTCTCACTCCTCAGAGAGAGAGCCCAATAAAGGTGGAATGTGCCGCCCCTTCTGCTCAT 

2581 + + + + + + 2640 

TCAGAGTGAGGAGTCTCTCTCTCGGGTTATTTCCACCTTACACGGCGGGGAAGACGAGTA 

a SLTPQRESPIKVECAAPSAH 

GCCCGGCTCTGCAGTGTGGGGCATCCTGTCTTCCAGACTGGAGCCAAGGTGACCTTTCTG 
2641 + + + + + + 2700 

cgggccgagacgtcacaccgcgtaggacagaaggtctgacctcggt'tccactggaaagac 
a arlc.svghpvfqtgakvtfl 

ctagagtttgagtttagctgctcctctctcctgagccaggtctttgggaagctgactgcc 

2701 : -+ + +-- +— + + 2760 

GATCTCAAACTCAAATCGACGAGGAGAGAGGACTCGGTCCAGAAACCCTTCGACTGACGG 

a LEFEFSCSSLLSQV FGKLTA 

AGCAGTGACAGCCTGGAGAGAAATGGCACCCTTCAAGAAAACACAGCCCAGACCTCAGCC 

27 61 + -t- + + + + 2820 

TCGTCACTGTCGGACCTCTCTTTACCGTGGGAAGTTCTTTTGTGTCGGGTCTGGAGTCGG 

a SSDSLERNGTLQENTAQTS A 

TACATCCAATATGAGCCCCACCTCCTGTTCTCTAGTGAGTCTACCCTGCACCGCTATGAG 

2821 + +■ + + + + 2880 

ATGTAGGTTATACTCGGGGTGGAGGACAAGAGATCACTCAGATGGGACGTGGCGATACTC 

a YIQYEPHLLFSSESTLH-R'-Y E 

GTTCACCCATATGGGACCCTCCCAGTGGGTCCTGGCCCAGAATTCAAAACCACTCTCAGG 

2881 4- + + + + 2940 

CAAGTGGGTATACCCTGGGAGGGTCACCCAGGACCGGGTCTTAAGTTTTGGTGAGAGTCC 

a VHPYGTLPVGPGPE FKTTLR 

GTTCAGAACCTAGGCTGCTATGTGGTCAGTGGCCTCATCATCTCAGCCCTCCTTCCAGCT 

2941 + + + + + + 3000 

CAAGTCTTGGATCCGACGATACACCAGTCACCGGAGTAGTAGAGTCGGGAGGAAGGTCGA 

a VQNLGCYVVSGLII SALLPA 

GTGGCCCATGGGGGCAATTACTTCCTATCACTGTCTCAAGTCATCACTAACAATGCAAGC 

3001 + + + + + + 3060 

CACCGGGTACCCCCGTTAATGAAGGATAGTGACAGAGTTCAGTAGTGATTGTTACGTTCG 

a VAHGGNYFLSLSQVITNNAS 
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TGCATAGTGCAGAACCTGACTGAACCCCCAGGCCCACCTGTGCATCCAGAGGAGCTTCAA 

3061 4- + 4- + + + 3120 

ACGTATCACGTCTTGGACTGACTTGGGGGTCCGGGTGGACACGTAGGTCTCCTCGAAGTT 

C I VQN LTEPPGPPVH PE E LQ 

CACACAAACAGACTGAATGGGAGCAATACTCAGTGTCAGGTGGTGAGGTGCCACCTTGGG 

3121 + + —4- + + • + 3180 

GTGTGTTTGTCTGACTTACCCTCGTTATGAGTCACAGTCCACCACTCCACGGTGGAACCC 

HTNRLNGSNTQCQVVRCHLG 

CAGCTGGCAAAGGGGACTGAGGTCTCTGTTGGACTATTGAGGCTGGTTCACAATGAATTT 

3181 + + 4- + + + 3240 

GTCGACCGTTTCCCCTGACTCCAGAGACAACCTGATAACTCCGACCAAGTGTTACTTAAA 

QLAKGTEVSVGLLRLVHNEF 

TTCCGAAGAGCCAAGTTCAAGTCCCTGACGGTGGTCAGCACCTTTGAGCTGGGAACCGAA 

3241 + + +- + + + 3300 

AAGGCTTCTCGGTTCAAGTTCAGGGACTGCCACCAGTCGTGGAAACTCGACCCTTGGCTT 

FRRAKFKSLTVVSTFELGTE 

GAGGGCAGTGTCCTACAGCTGACTGAAGCCTCCCGTTGGAGTGAGAGCCTCTTGGAGGTG 

3301 + + +- + + + 3360 

CTCCCGTCACAGGATGTCGACTGACTTCGGAGGGCAACCTCACTCfCGGAGAACCTCCAC 

EGSVLQLT EASRWSE S LLEV 

GTTCAGACCCGGCCTATCCTCATCTCCCTGTGGATCCTCATAGGCAGTGTCCTGGGAGGG 

3361 + + 4- — — + + + 3420 

CAAGTCTGGGCCGGATAGGAGTAGAGGGACACCTAGGAGTATCCGTCACAGGACCCTCCC 

VQTRPILISLWILIGSVLGG 

TTGCTCCTGCTTGCTCTCCTTGTCTTCTGCCTGTGGAAGCTTGGCTTCTTTGCCCATAAG 

3421 -r + 4- + -r + 3480 

AACGAGGACGAACGAGAGGAACAGAAGACGGACACCTTCGAACCGAAGAAACGGGTATTC 

LLLLALLVFCLWKLG F FAHK 

AAAATCCCTGAGGAAGAAAAAAGAGAAGAGAAGTTGGAGCAATGAATGTAGAATAAGGGT 

3481 + 4- + + + + 3540 

TTTTAGGGACTCCTTCTTTTTTCTCTTCTCTTCAACCTCGTTACTTACATCTTATTCCCA 

KI PEEEKREEKLE.Q 

CTAGAAAGTCCTCCCTGGCAGCTTTCTTCAAGAGACTTGCATAAAAGCAGAGGTTTGGGG 

3541 + + +- + + + 3600 

GATCTTTCAGGAGGGACCGTCGAAAGAAGTTCTCTGAACGTATTTTCGTCTCCAAACCCC 

GCTCAGATGGGACAAGAAGCCGCCTCTGGACTATCTCCCCAGACCAGCAGCCTGACTTGA 

3601 4- 4- 4- 4- + + 3660 

CGAGTCTACCCTGTTCTTCGGCGGAGACCTGATAGAGGGGTCTGGTCGTCGGACTGAACT 

CTTTTGAGTCCTAGGGATGCTGCTGGCTAGAGATGAGGCTTTACCTCAGACAAGAAGAGC 

3661 + + +• + + + 3720 

GAAAACTCAGGATCCCTACGACGACCGATCTCTACTCCGAAATGGAGTCTGTTCTTCTCG 
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TGGCACCAAAACTAGCCATGCTCCCACCCTCTGCTTCCCTCCTCCTCGTGATCCTGGTTC 

3721 + + + + + + 3780 

ACCGTGGTTTTGATCGGTACGAGGGTGGGAGACGAAGGGAGGAGGAGCACTAGGACCAAG 

CATAGCCAACACTGGGGCTTTTGTTTGGGGTCCTTTTATCCCCAGGAATCAATAATTTTT 

3781 . + + + ■ + +3840 

GTATCGGTTGTGACCCCGAAAACAAACCCCAGGAAAATAGGGGTCCTTAGTTATTAAAAA " 

TTG C CT AGG AAAAAAAAAAGCGGCCGCG AATT CG AT ATC AAG CT 

3841 -r + + + 3884 

AACGGATCCTTTTTTTTTTCGCCGGCGCTTAAGCTATAGTTCGA 
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(2) INFORMATION FOR SEQ ID NO. 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3779 base pairs 

(B) TYPE: nucleid acid and amino acid 

(C) STRANDEDNESS: double 
CD) TOPOLOGY: linear 

(E) 

(i) MOLECULAR TYPE: cDNA 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: human 

( B ) CELLTYPE : chondrocyte 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 2: 



CAGGTCAGAAACCGATCAGGCATGGAACTCCCCTTCGTCACTCACCTGTTCTTGCCCCTG 

1 + + + + + + 60 

GTCCAGTCTTTGGCTAGTCCGTACCTTGAGGGGAAGCAGTGAGTGGACAAGAACGGGGAC 

MELPFVTHLFLPL 

GTGTTCCTGACAGGTCTCTGCTCCCCCTTTAACCTGGATGAACATCACCCACGCCTATTC 

61 + + + + 1 + + 120 

CACAAGGACTGTCCAGAGACGAGGGGGAAATTGGACCTACTTGTAGTGGGTGCGGATAAG 

a V F L TGLCSPFNLDEHHPRLF 

CCAGGGCCACCAGAAGCTGAATTTGGATACAGTGTCTTACAACATGTTGGGGGTGGACAG 

121 + + + + + + 180 

GGTCCCGGTGGTCTTCGACTTAAACCTATGTCACAGAATGTTGTACAACCCCCACCTGTC 

a PGP PEAEF GYSVLQHVGGGQ 

CGATGGATGCTGGTGGGCGCCCCCTGGGATGGGCCTTCAGGCGACCGGAGGGGGGACGTT 

19! + + + + + + 240 

GCTACCTACGACCACCCGCGGGGGACCCTACCCGGAAGTCCGCTGGCCTCCCCCCTGCAA 

a RWMLVGAPWDGPS GDRRGDV 

TATCGCTGCCCTGTAGGGGGGGCCCACAATGCCCCATGTGCCAAGGGCCACTTAGGTGAC 

241 + + : — + + + + 300 

ATAGCGACGGGACATCCCCCCCGGGTGTTACGGGGTACACGGTTCCCGGTGAATCCACTG 

a YRCPVGGAHKA P C AKGH LGD 

TACCAACTGGGAAATTCATCTCATCCTGCTGTGAATATGCACCTGGGGATGTCTCTGTTA 

301 + + — + + + + 360 

ATGGTTGACCCTTTAAGTAGAGTAGGACGACACTTATACGTGGACCCCTACAGAGACAAT 

a YQLGNSSHPAVNMHLGMSLL 

GAGACAGATGGTGATGGGGGATTCATGGCCTGTGCCCCTCTCTGGTCTCGTGCTTGTGGC 

361 + + + + + 420 

CTCTGTCTACCACTACCCCCTAAGTACCGGACACGGGGAGAGACCAGAGCACGAACACCG 

a ETDGDGGFMACAPLWSRACG 

AGCTCTGTCTTCAGTTCTGGGATATGTGCCCGTGTGGATGCTTCATTCCAGCCTCAGGGA 

421 + + + + + + 480 

TCGAGACAGAAGTCAAGACCCTATACACGGGCACACCTACGAAGTAAGGTCGGAGTCCCT 
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SSVFSSGICARVDASFQPQG 

AGCCTGGCACCCACTGCCCAACGCTGCCCAACATACATGGATGTTGTCATTGTCTTGGAT 

481 + + + + + + 540 

TCGGACCGTGGGTGACGGGTTGCGACGGGTTGTATGTACCTACAACAGTAACAGAACCTA 

S LA P T AQRC PT Y M D V V I V L D. - 

GGCTCCAACAGCATCTACCCCTGGTCTGAAGTTCAGACCTTCCTACGAAGACTGGTAGGG 

541 + : + + + + + 600 

CCGAGGTTGTCGTAGATGGGGACCAGACTTCAAGTCTGGAAGGATGCTTCTGACCATCCC 

GSNSIYPWSEVQTFLRRLVG 

AAACTGTTTATTGACCCAGAACAGATACAGGTGGGACTGGTACAGTATGGGGAGAGCCCT 

601 + + + + + + 660 

TTTGACAAATAACTGGGTCTTGTCTATGTCCACCCTGACCATGTCATACCCCTCTCGGGA 

KLFI DPEQIQVGLVQYGES P 

GTACATGAGTGGTCCCTGGGAGATTTCCGAACGAAGGAAGAAGTGGTGAGAGCAGCAAAG 

661 + + + + + - + 720 

CATGTACTCACCAGGGACCCTCTAAAGGCTTGCTTCCTTCTTCACCACTCTCGTCGTTTC 

VHEW SLGD FRTKEEVVRAAK 

AACCTCAGTCGGCGGGAGGGACGAGAAACAAAGACTGCCCAAGCAATAATGGTGGCCTGC 

721 + + + + + + 780 

TTGGAGTCAGCCGCCCTCCCTGCTCTTTGTTTCTGACGGGTTCGTTATTACCACCGGACG 

NLS.RREGRETKT AQAIMVAC 

ACAGAAGGGTTCAGTCAGTCCCATGGGGGCCGACCCGAGGCTGCCAGGCTACTGGTGGTT 

781 + + + + + + 840 

TGTCTTCCCAAGTCAGTCAGGGTACCCCCGGCTGGGCTCCGACGGTCCGATGACCACCAA 

TEGFSQSHGGRPEAARLLVV 

GTCACTGATGGAGAGTCCCATGATGGAGAGGAGCTTCCTGCAGCACTAAAGGCCTGTGAG 

841 + + + +• + + 900 

CAGTGACTACCTCTCAGGGTACTACCTCTCCTCGAAGGACGTCGTGATTTCCGGACACTC 

VT DGE SHDG.EELPAALKACE 

GCTGGAAGAGTGACACGCTATGGGATTGCAGTCCTTGGTCACTACCTCCGGCGGCAGCGA 

901 + + + + + + 960 

CGACCTTCTCACTGTGCGATACCCTAACGTCAGGAACCAGTGATGGAGGCCGCCGTCGCT 

AGRV T .RYGI AVLGHYL RRQ R 

GATCCCAGCTCTTTCCTGAGAGAAATTAGAACTATTGCCAGTGATCCAGATGAGCGATTC 

961 + + + + + + 1020 

CTAGGGTCGAGAAAGGACTCTCTTTAATCTTGATAACGGTCACTAGGTCTACTCGCTAAG 

DPSSFLREIRTIASDPDERF 

TTCTTCAATGTCACAGATGAGGCTGCTCTGACTGACATTGTGGATGCACTAGGAGATCGG 

1021 + + + + + + 1080 

AAGAAGTTACAGTGTCTACTCCGACGAGACTGACTGTAACACCTACGTGATCCTCTAGCC 

FFNVTDEAALTDIVDALGDR 

ATTTTTGGCCTTGAAGGGTCCCATGCAGAAAACGAAAGCTCCTTTGGGCTGGAAATGTCT 

1081 + + + + : 4- + 1140 

TAAAAACCGGAACTTCCCAGGGTACGTCTTTTGCTTTCGAGGAAACCCGACCTTTACAGA 
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a IFGLEGSHAENESSFGL. EM S 

CAGATTGGTTTCTCCACTCATCGGCTAAAGGATGGGATTCTTTTTGGGATGGTGGGGGCC 

1141 -+ + + + + + 1200 

GTCTAACCAAAGAGGTGAGTAGCCGATTTCCTACCCTAAGAAAAACCCTACCACCCCCGG 

a QIGFS THRLKDGILFG MVGA 

TATGACTGGGGAGGCTCTGTGCTATGGCTTGAAGGAGGCCACCGCCTTTTCCCCCCACGA " 

1201 + + + + + + 1260 

ATACTGACCCCTCCGAGACACGATACCGAACTTCCTCCGGTGGCGGAAAAGGGGGGTGCT 

a YDWGGSVLWLEGGHRLFPPR 

ATGGCACTGGAAGACGAGTTCCCCCCTGCACrGCAGAACCATGCAGCCTACCTGGGTTAC 

1261 + + + + + + 1320 

TACCGTGACCTTCTGCTCAAGGGGGGACGTGACGTCTTGGTACGTCGGATGGACCCAATG 

a MALE DEFPPALQNHAAY LGY 

TCTGTTTCTTCCATGCTTTTGCGGGGTGGACGCCGCCTGTTTCTCTCTGGGGCTCCTCGA 

1321 + -+ + + + + 1380 

AGACAAAGAAGGTACGAAAACGCCCCACCTGCGGCGGACAAAGAGAGACCCCGAGGAGCT 

a SVSSMLLRGGRRLFLSGAPR 

TTTAGACATCGAGGAAAAGTCATCGCCTTCCAGCTTAAGAAAGATGGGGCTGTGAGGGTT 

133! + + + + +■ + 1440 

AAATCTGTAGCTCCTTTTCAGTAGCGGAAGGTCGAATTCTTTCTACCCCGACACTCCCAA 

a F RHRGKVIAFQ LKKD. GAV.RV 

GCCCAGAGCCTCCAGGGGGAGCAGATTGGTTCATACTTTGGCAGTGAGCTCTGCCCATTG 

1441 + : + +■ + + + 1500 

CGGGTCTCGGAGGTCCCCCTCGTCTAACCAAGTATGAAACCGTCACTCGAGACGGGTAAC 

a AQSLQGEQIGSYFGSELCPL 

GATACAGATAGGGATGGAACAACTGATGTCTTACTTGTGGCTGCCCCCATGTTCCTGGGA 

1501 + + + + + + 1560 

CTATGTCTATCCCTACCTTGTTGACTACAGAATGAACACCGACGGGGGTACAAGGACCCT 

a DTDRDGTTDVLLVAAPM FLG 

CCCCAGAACAAGGAAACAGGACGTGTTTATGTGTATCTGGTAGGCCAGCAGTCCTTGCTG 

1561 + + + + + + 1620 

GGGGTCTTGTTCCTTTGTCCTGCACAAATACACATAGACCATCCGGTCGTCAGGAACGAC 

a P Q .N K E T G .RVYV Y L V G Q Q S L L 

ACCCTCCAAGGAACACTTCAGCCAGAACCCCCCCAGGATGCTCGGTTTGGCTTTGCCATG 

1621 + + + + + + 1680 

TGGGAGGTTCCTTGTGAAGTCGGTCTTGGGGGGGTCCTACGAGCCAAACCGAAACGGTAC 

a TLQGTLQP EPPQDARFG FAM 

GGAGCTCTTCCTGATCTGAACCAAGATGGTTTTGCTGATGTGGCTGTGGGGGCGCCTCTG 

1681 + + + + + + 1740 

CCTCGAGAAGGACTAGACTTGGTTCTACCAAAACGACTACACCGACACCCCCGCGGAGAC 

a GALPDLNQDGFADVAVGAPL 

GAAGATGGGCACCAGGGAGCACTGTACCTGTACCATGGAACCCAGAGTGGAGTCAGGCCC 

1741 + + + + 1 + + 1800 

CTTCTACCCGTGGTCCCTCGTGACATGGACATGGTACCTTGGGTCTCACCTCAGTCCGGG 
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a EDGHQGALYLYHGTQS GVRP 

CATCCTGCCCAGAGGATTGCTGCTGCCTCCATGCCACATGCCCTCAGCTACTTTGGCCGA 

1801 + + + + + + 1860 

GTAGGACGGGTCTCCTAACGACGACGGAGGTACGGTGTACGGGAGTCGATGAAACCGGCT 

a HPAQRIAAASMPHAL SYFGR 

AGTGTGGATGGTCGGCTAGATCTGGATGGAGATGATCTGGTCGATGTGGCTGTGGGTGCC • 

1861 • + -f + -+ + + 1920 

TCACACCTACCAGCCGATCTAGACCTACCTCTACTAGACCAGCTACACCGACACCCACGG 

a SVDGRLDLDGDDLV DVAVGA 

CAGGGGGCAGCCATCCTGCTCAGCTCCCGGCCCATTGTCCATCTGACCCCATCACTGGAG 

1921 + + +- + + + 1980 

GTCCCCCGTCGGTAGGACGAGTCGAGGGCCGGGTAACAGGTAGACTGGGGTAGTGACCTC 

a QGAAILLSSRP. IVHLTPSLE 

GTGACCCCACAGGCCATCAGTGTGGTTCAGAGGGACTGTAGGCGGCGAGGCCAAGAAGCA 

1981 + + + + + + 2040 

CACTGGGGTGTCCGGTAGTCACACCAAGTCTCCCTGACATCCGCCGCTCCGGTTCTTCGT 

a VTPQAISVVQRDC RRRGQEA 

GTCTGTCTGACTGCAGCCCTTTGCTTCCAAGTGACCTCCCGTACTCCTGGTCGCTGGGAT 

2041 + + -f- + » + + 2100 

CAGACAGACTGACGTCGGGAAACGAAGGTTCACTGGAGGGCATGAGGACCAGCGACCCTA 

a VCLTAALCFQVTS RT PGRWD 

CACCAATTCTACATGAGGTTCACCGCATCACTGGATGAATGGACTGCTGGGGCACGTGCA 

2101 + + + + + + 2160 

GTGGTTAAGATGTACTCCAAGTGGCGTAGTGACCTACTTACCTGACGACCCCGTGCACGT 

a HQFYMRFTASLDEW TAGARA 

GCATTTGATGGCTCTGGCCAGAGGTTGTCCCCTCGGAGGCTCCGGCTCAGTGTGGGGAAT 

2161 + + -i- + + + 2220 

CGTAAACTACCGAGACCGGTCTCCAACAGGGGAGCCTCCGAGGCCGAGTCACACCCCTTA 

a AFDGSGQRLS PRRLRLSVGN 

GTCACTTGTGAGCAGCTACACTTCCATGTGCTGGATACATCAGATTACCTCCGGCCAGTG 

2221 + + + + + + 2280 

CAGTGAACACTCGTCGATGTGAAGGTACACGACCTATGTAGTCTAATGGAGGCCGGTCAC 

a VTCEQLHFHVLDTS DY LR P V 

GCCTTGACTGTGACCTTTGCCTTGGACAATACTACAAAGCCAGGGCCTGTGCTGAATGAG 

2281 + + + + + + 2340 

CGGAACTGACACTGGAAACGGAACCTGTTATGATGTTTCGGTCCCGGACACGACTTACTC 

a ALTVTFALDNTTK P G PVLNE 

GGCTCACCCACCTCTATACAAAAGCTGGTCCCCTTCTCAAAGGATTGTGGCCCTGACAAT 

2341 + + + + + 2400 

CCGAGTGGGTGGAGATATGTTTTCGACCAGGGGAAGAGTTTCCTAACACCGGGACTGTTA 

a GSPTSIQKLVPFSK DCGPDN 

GAATGTGTCACAGACCTGGTGCTTCAAGTGAATATGGACATCAGAGGCTCCAGGAAGGCC 

2401 + + 4- + + + 2460 

CTTACACAGTGTCTGGACCACGAAGTTCACTTATACCTGTAGTCTCCGAGGTCCTTCCGG 
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a ECVT DLVLQVNMDI R G S R K A 

CCATTTGTGGTTCGAGGTGGCCGGCGGAAAGTGCTGGTATCTACAACTCTGGAGAACAGA 

2461 + + + + + + 2520 

GGTAAACACCAAGCTCCACCGGCCGCCTTTCACGACCATAGATGTTGAGACCTCTTGTCT 

a PF VVRGG. RRKVLVSTTLENR 

AAGGAAAATGCTTACAATACGAGCCTGAGTATCATCTTCTCTAGAAACCTCCACCTGGCC 

2521 + + + + + + 2580 

TTCCTTTTACGAATGTTATGCTCGGACTCATAGTAGAAGAGATCTTTGGAGGTGGACCGG 

a KENAYNT SLSI I FS RNLH L A - 

AGTCTCACTCCTCAGAGAGAGAGCCCAATAAAGGTGGAATGTGCCGCCCCTTCTGCTCAT 

2581 + + — + + + + 2640 

TCAGAGTGAGGAGTCTCTCTCTCGGGTTATTTCCACCTTACACGGCGGGGAAGACGAGTA 

a SLTPQRESPIKVECAAPSAH 

GCCCGGCTCTGCAGTGTGGGGCATCCTGTCTTCCAGACTGGAGCCAAGGTGACCTTTCTG 

2641 + + + + : — + ~+ 2700 

CGGGCCGAGACGTCACACCCCGTAGGACAGAAGGTCTGACCTCGGTTCCACTGGAAAGAC 

a ARLCSVGHPVFQTGAKVTFL 

CTAGAGTTTGAGTTTAGCTGCTCCTCTCTCCTGAGCCAGGTCTTTqGGAAGCTGACTGCC 

2701 + + + + + + 2760 

GATCTCAAACTCAAATCGACGAGGAGAGAGGACTCGGTCCAGAAACCCTTCGACTGACGG 

a LEFEFSGSSLLSQ V F GKLTA - 

AGCAGTGACAGCCTGGAGAGAAATGGCACCCTTCAAGAAAACACAGCCCAGACCTCAGCC 

2761 + +■ + + + + 2820 

TCGTCACTGTCGGACCTCTCTTTACCGTGGGAAGTTGTTTTGTGTCGGGTCTGGAGTCGG 

a SSDSLERN'GTLQENTAQTSA 

TACATCCAATATGAGCCCCACCTCCTGTTCTCTAGTGAGTCTACCCTGCACCGCTATGAG 

2821 + + + + + + 2880 

ATGTAGGTTATACTCGGGGTGGAGGACAAGAGATCACTCAGATGGGACGTGGCGATACTC 

a YIQYEPHLLFSSESTLHRYE 

GTTCACCCATATGGGACCCTCCCAGTGGGTCCTGGCCCAGAATTCAAAACCACTCTCAGG 

2881 + + + + + + 2940 

CAAGTGGGTATACCCTGGGAGGGTCACCCAGGACCGGGTCTTAAGTTTTGGTGAGAGTCC 

a V HPY GTLP VG PG PE FKTTLR - 

ACTAACAATGCAAGCTGCATAGTGCAGAACCTGACTGAACCCCCAGGCCCACCTGTGCAT 

2941 + + + + + 3000 

TGATTGTTACGTTCGACGTATCACGTCTTGGACTGACTTGGGGGTCCGGGTGGACACGTA 

a TNNASCIVQNLTEPPGPPVH 

CCAGAGGAGCTTCAACACACAAACAGACTGAATGGGAGCAATACTCAGTGTCAGGTGGTG 

3001 -t- + + +• + + 3060 

GGTCTCCTCGAAGTTGTGTGTTTGTCTGACTTACCCTCGTTATGAGTCACAGTCCACCAC 

a PEELQHTNRLNGSNTQCQVV 

AGGTGCCACCTTGGGCAGCTGGCAAAGGGGACTGAGGTCTCTGTTGGACTATTGAGGCTG 

3061 +■ + + + + + 3120 

TCCACGGTGGAACCCGTCGACCGTTTCCCCTGACTCCAGAGACAACCTGATAACTCCGAC 
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a RCHLGQLAKGTEVSVGLLRL 

GTTCACAATGAATTTTTCCGAAGAGCCAAGTTCAAGTCCCTGACGGTGGTCAGCACCTTT 

3X21 + + + + + + 3180 

CAAGTGTTACTTAAAAAGGCTTCTCGGTTCAAGTTCAGGGACTGCCACCAGTCGTGGAAA 

a VHN E FFRRAK FKS LTVV ST F - 

GAGCTGGGAACCGAAGAGGGCAGTGTCCTACAGCTGACTGAAGCCTCCCGTTGGAGTGAG 

3181 + + + + + + 3240 

CTCGACCCTTGGCTTCTCCCGTCACAGGATGTCGACTGACTTCGGAGGGCAACCTCACTC 

a ELGTEEGSVLQLTEASRWSE 

AGCCTCTTGGAGGTGGTTCAGACCCGGCCTATCCTCATCTCCCTGTGGATCCTCATAGGC 

3241 + + + +* + + 3300 

TCGGAGAACCTCCACCAAGTCTGGGCCGGATAGGAGTAGAGGGACACCTAGGAGTATCCG 

a SLLEVVQTRPILISLWILIG 

AGTGTCCTGGGAGGGXTGCTCCTGCTTGCTCTCCTTGTCTTCTGCCTGTGGAAGCTTGGC 

3301 + + + -f- + + 3360 

TCACAGGACCCTCCCAACGAGGACGAACGAGAGGAACAGAAGACGGACACCTTCGAACCG 

a SVLG GLLLLALLVFCLWKLG 

TTCTTTGCCCATAAGAAAATCCCTGAGGAAGAAAAAAGAGAAGAGAAGTTGGAGCAATGA 

3351 + + + + i + + 3420 

AAGAAACGGGTATTCTTTTAGGGACTCCTTCTTTTTTCTCTTCTCTTCAACCTCGTTACT 

a FFAH KKI PEEEKR EEKLEQ 

ATGTAGAATAAGGGTCTAGAAAGTCCTCCCTGGCAGCTTTCTTCAAGAGACTTGCATAAA 

3421 + + + + + + 3480 

TACATCTTATTCCCAGATCTTTCAGGAGGGACCGTCGAAAGAAGTTCTCTGAACGTATTT 

AGCAGAGGTTTGGGGGCTCAGATGGGACAAGAAGCCGCCTCTGGACTATCTCCCCAGACC 

3431 + + + + +• + 3540 

TCGTCTCCAAACCCCCGAGTCTACCCTGTTCTTCGGCGGAGACCTGATAGAGGGGTCTGG 

AGCAGCCTGACTTGACTTTTGAGTCCTAGGGATGCTGCTGGCTAGAGATGAGGCTTTACC 

3541 + + + + -f- + 3600 

TCGTCGGACTGAACTGAAAACTCAGGATCCCTACGACGACCGATCTCTACTCCGAAATGG 

TCAGACAAGAAGAGCTGGCACCAAAACTAGCCATGCTCCCACCCTCTGCTTCCCTCCTCC 

3601 + + + :+ '— +■ — + 3660 

AGTCTGTTCTTCTCGACCGTGGTTTTGATCGGTACGAGGGTGGGAGACGAAGGGAGGAGG 

TCGTGATCCTGGTTCCATAGCCAACACTGGGGCTTTTGTTTGGGGTCCTTTTATCCCCAG 

3661 + + + + + + 3720 

AGCACTAGGACCAAGGTATCGGTTGTGACCCCGAAAACAAACCCCAGGAAAATAGGGGTC 



GAATCAATAATTTTTTTGCCTAGGAAAAAAAAAAGCGGCCGCGAATTCGATATCAAGCT 

3721 + + + + + 3779 

CTTAGTTATTAAAAAAACGGATCCTTTTTTTTTTCGCCGGCGCTTAAGCTATAGTTCGA 
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(2) INFORMATION FOR SEQ ID NO. 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 143 base pairs 

(B) TYPE: nucleic acid and. amino acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(iii) MOLECULAR TYPE: cDNA 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: human 

(B) CELLTYPE: chondrocyte 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 3: 

Ndel 
! 

GGGGCATATGGTTCAGAACCTGGGTTGCTACGTTGTTTCCGGTCTGATCATCTCCGCTCT 

! + + + + + + 60 

CCCCGTATACCAAGTCTTGGACCCAACGATGCAACAAAGGCCAGACTAGTAGAGGCGAGA 

b GHMVQNLGCYVVSGLillSAL- 

GCTGCCGGCTGTTGCTCACGGTGGTAACTACTTCCTAAGCTTGTCCCAGGTTATCAGCGG 

61 + + + + + + 120 

CGACGGCCGACAACGAGTGCCACCATTGATGAAGGATTCGAACAGGGTCCAATAGTCGCC 

b LPAVAHGGNYFLSLSQVISG- 

BamHI 
I 

CCTGGTGCCGCGCGGATCCCCCC 

121 + + 143 

GGACCACGGCGCGCCTAGGGGGG 

b LVPRGSP 
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CLAIMS 

1. A recombinant or isolated integrin subunit oclO 

' 5 comprising the amino acid sequence shown in SEQ ID No. 1 
or SEQ ID No. 2, or homologues or fragments thereof hav- 
ing similar biological activity. 

2. A process of producing a recombinant integrin 
subunit alO comprising the amino acid sequence shown in 

10 SEQ ID No. 1 or SEQ ID No. 2, or homologues or fragments 
thereof having similar biological activity, which process 
comprises the steps of 

a) isolating a polynucleotide comprising a nucleo- 
tide sequence coding for an integrin subunit alO, or 

15 homologues or fragments thereof having similar biological 
activity, 

b) constructing an expression vector comprising the 
isolated polynucleotide, 

c) transforming a host cell with said expression 
20 vector, 

d) culturing said transformed host cell in a culture 
medium under conditions suitable for expression of inte- 
grin subunit alO, or homologues or fragments thereof hav- 
ing similar biological activity, in said transformed host 

25 cell, and, optionally/ 

e) isolating the integrin subunit alO, or homologues 
or fragments thereof having similar biological activity, 
from said transformed host cell or said culture medium. 

3. A process of providing an integrin subunit alO, 
30 or homologues or fragments thereof having similar biolo- 
gical activity, whereby said subunit is isolated from a 
cell in which it is naturally present. 

4. An isolated polynucleotide comprising a nucleo- 
tide coding for an integrin subunit alO, or for homolo- 

35 gues or fragments thereof, which polynucleotide comprises 
the nucleotide sequence shown in SEQ ID No. 1 or SEQ ID 
No. 2 or suitable parts thereof. 
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5. An isolated polynucleotide or oligonucleotide 
which hybridises to a DNA or RNA encoding an integrin 
subunit otlO or homologues or fragments thereof, where- 
in said polynucleotide or oligonucleotide fails to 

5 hybridise to a DNA or RNA encoding an integrin subunit 
cel. 

6. A vector comprising a polynucleotide or oligo- 
nucleotide coding for an integrin subunit alO, or homo- 
logues or fragments thereof, which polynucleotide or oli- 

10 gonucleotide comprises the nucleotide sequence shown in 
SEQ ID No. 1 or SEQ ID No. 2 or parts thereof. 

7. A vector comprising a polynucleotide or oligonu- 
cleotide which hybridises to a DNA or RNA encoding an 
integrin subunit ctlO or homologues or fragments thereof, 

15 wherein said polynucleotide or oligonucleotide fails to 
hybridise to a DNA or RNA encoding an integrin subunit 
al. 

8. A cell containing the vector as defined in any 
one of claims 6 and 7 . 

20 9. A cell generated by the process in claim 2, in 

which a polynucleotide or oligonucleotide coding for an 
integrin subunit alO, or homologues or fragments there- . 
of, which polynucleotide or oligonucleotide comprises the 
nucleotide sequence shown in SEQ ID No. 1 or SEQ ID No. 2 

25 or parts thereof has been stably integrated in the cell 
genome . 

10. Binding entities having the capability of bind- 
ing specifically to integrin subunit alO comprising the 
amino acid sequence of SEQ ID No. 1 or SEQ ID No. 2, or 

30 to homologues or fragments thereof. 

11. Binding entities according to claim 10, which 
are chosen from the group comprising proteins, peptides, 
carbohydrates, lipids, natural integrin binding ligands, 
polyclonal and monoclonal antibodies, and fragments 

35 thereof. 

12. A recombinant or isolated integrin heterodimer 
comprising a subunit alO and a subunit p, in which the 
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subunit alO comprises the amino acid sequence shown in 
SEQ ID No. 1 or SEQ ID No. 2, and homologues and frag- 
ments thereof having similar biological activity. 

13. A recombinant or isolated integrin heterodimer 
5 according to claim 12, wherein the subunit P is (51. 

14. A process of producing a recombinant integrin 
heterodimer comprising a subunit alO and a subunit f3, in 
which the subunit alO comprises the amino acid sequence 
shown in SEQ ID No. 1 or SEQ ID No. 2, and homologues and 

10 fragments thereof, which process comprises the steps of 

a) isolating one polynucleotide comprising a nucleo- 
tide sequence coding for a subunit alO of an integrin 
heterodimer and, optionally, another polynucleotide com- 
prising a nucleotide sequence coding for a subunit (3 of 

15 an integrin heterodimer, or polynucleotides or oligo- 
nucleotides coding for homologues or fragments thereof 
having similar biological activity, 

b) constructing an expression . vector comprising 
said isolated polynucleotide coding for said subunit alO 

20 optionally in combination with an expression vector com- 
prising said isolated nucleotide coding for said subunit 

c) transforming a host cell with said expression 
vector or vectors, 

25 d) culturing said transformed host cell in a culture 

medium under conditions suitable for expression of an 
integrin heterodimer comprising a subunit alO and a sub- 
unit 0, or homologues or fragments thereof having similar 
biological activity, in said transformed host cell, and, 

30 optionally, 

e) isolating the integrin heterodimer comprising a 
subunit alO and a subunit (3, or homologues or fragments 
thereof having similar biological activity, or the alO 
subunit thereof from said transformed host cell or said 

35 culture medium. 

15. A process of providing an integrin heterodimer 
comprising a subunit alO and a subunit (3, or homologues 
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or fragments thereof having similar biological activity, 
whereby said integrin heterodimer is isolated from a cell 
in which it is naturally present. 

16. A cell containing a first vector, said first 
5 vector comprising a polynucleotide or oligonucleotide 

coding for a subunit alO of an integrin heterodimer, or 
for homologues or parts thereof having similar biological 
activity, which polynucleotide or oligonucleotide com- 
prises the nucleotide sequence shown in SEQ ID No. 1 
10 SEQ ID No. 2 or parts thereof, and a second vector, said 
second vector comprising a polynucleotide or oligonucleo- 
tide coding for a subunit (3 of an integrin heterodimer, 
or for homologues or fragments thereof. 

17. Binding entities having the capability of bind- 
15 ing specifically to the integrin heterodimer comprising 

a subunit alO and a subunit (3, or to homologues or frag- 
ments thereof, or a subunit alO thereof, having similar 
biological activity. 

18. Binding entities according to claim 17, wherein 

20 the subunit p is pi. 

19. Binding entities according to claim 17 or 18, 
which are chosen among the group comprising proteins, 
peptides, carbohydrates, lipids, natural integrin bind- 
ing ligands, and fragments thereof. 

25 20. A fragment of the integrin subunit alO, which 

fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the I-domain and the 
spliced domain. 

21. A fragment according to claim 20, which is a 
30 peptide comprising the amino acid sequence 

KLGFFAHKKI PEEEKREEKLEQ . 

22. A fragment according to claim 20, which com- 
prises the amino acid sequence from about amino acid 
No. 952 to about amino acid no. 98 6 of SEQ ID No. 1. 

35 23. A fragment according to claim 20, which is a 

peptide comprising the amino acid sequence from about 
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amino acid No. 140 to about amino acid no. 337 of 
SEQ ID No. 1. 

24. A method of producing a fragment of the integrin 
subunit alO as defined in any one of claims 20-23, which 

5 method comprises a sequential addition of amino acids 
containing protective groups. 

25. A polynucleotide or oligonucleotide coding for 

a fragment of the integrin subunit alO as defined in any 
one of claims 20-23. 
10 26. Binding entities having the capability of bind- 

ing specifically to a fragment of the human integrin sub- 
unit alO as defined in any one of claims 20-23. 

27. Binding entities according to claim 26, which 
are chosen from the group comprising proteins, peptides, 

15 carbohydrates, lipids, natural integrin binding ligands, 
and fragments thereof. 

28. A process of using an integrin subunit alO com- 
prising the amino acid sequence shown in SEQ ID No. 1 or 
SEQ ID No. 2, or an integrin heterodimer comprising said 

20 subunit cxlO and a subunit p, or a homologue or fragment 
of said integrin or subunit having similar biological 
activity, as a marker or target molecule of cells or tis- 
sues expressing said integrin subunit alO, which cells or 
tissues are of animal including human origin. 

25 29. A process according to claim 28, whereby said 

fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the I-domain and the 
spliced domain. 

30. A process according to claim 29, whereby said 
30 fragment is a peptide comprising the amino acid sequence 

KLGFFAHKKIPEEEKREEKLEQ . 

31. A process according to claim 29, whereby said 
fragment comprises the amino acid sequence from about 
amino acid no. 952 to about amino acid no. 98 6 of 

35 SEQ ID No. 1. 

32. A process according to claim 29 7 whereby said 
fragment comprises the amino acid sequence from about 
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amino acid no. 140 to about amino acid no. 337 of 
SEQ ID No. 1. 

33. A process according to claim 28, whereby the 

subunit p is pi. 
5 34. A process according to claim 28, whereby said 

cells are chosen from the group comprising chondrocytes, 
smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 

35. A process according to any one of claims 28-34, 
10 which process is used during pathological conditions 

involving said subunit alO. 

36. A process according to claim 35, which patho- 
logical conditions comprise damage of cartilage. 

37. A process according to claim 36, which patho- 
15 logical conditions comprise trauma, rheumatoid arthritis 

and osteoarthritis. 

38. A process according to any one of claims 28-34, 
which is a process for detecting the formation of car- 
tilage during embryonal development. 

20 39. A process according to any one of claims 28-34, 

which is a process for detecting physiological or thera- 
peutic reparation of cartilage. 

40. A process according to any one of claims 28-34, 
which is a process for selection and analysis, or for 

25 sorting, isolating or purification of chondrocytes. 

41. A process according to any one of claims 28-34, 
which is a process for detecting regeneration of carti- 
lage or chondrocytes during transplantation of cartilage 
or chondrocytes . 

30 42. A process according to any one of claims 28-34, 

which is a process for in vitro studies of differentia- 
tion of chondrocytes. 

43. A process of using binding entities having the 
capability of binding specifically to an integrin subuni 

35 alO comprising the amino acid sequence shown in SEQ ID 
No. 1 or SEQ ID No. 2, or an integrin heterodimer com- 
prising said subunit alO and a subunit (3, or to homo- 
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logues or fragments thereof having similar biological 
activity, as markers or target molecules of cells or 
tissues expressing said integrin subunit alO, which cells 
or tissues are of animal including human origin. 
5 44. A process according to claim 43, whereby said 

fragment is a peptide chosen from the group comprising 
peptides of the cytoplasmic domain, the I-domain and the 
spliced domain. 

45. A process according to claim 43, whereby said 
10 fragment is a peptide comprising the amino acid sequence 

KLGFFAHKKI PEEEKREEKLBQ . 

46. A process according to claim 43, whereby said 
fragment comprises the amino acid sequence from about 
amino acid no. 952 to about amino acid no. 98 6 of 

15 SEQ ID No. 1. 

47. A process according to claim 43,* whereby said 
fragment comprises the amino acid sequence from about 
amino acid no. 140 to about amino acid No. 337 of 

SEQ ID No. 1. 

20 48. A process according to claim 43, whereby the 

subunit p is (31. 

49. A process according to any one of claims 43-48, 
which is a process for detecting the presence of an inte- 
grin subunit alO comprising the amino acid sequence shown 

25 in SEQ ID No. 1 or SEQ ID No. 2, or of an integrin hete- 
rodimer comprising said subunit alO and a subunit p, or 
of homologues or fragments thereof having similar biolo- 
gical activity. 

50. A process according to any one of claims 43-48, 
30 which process is a process for determining the diffe- 
rentiation-state of cells during embryonic development, 
angiogenesis, or development of cancer. 

51. A process for detecting the presence of an inte- 
grin subunit alO, or of a homologue or fragment of said 

35 integrin subunit having similar biological activity, on 

cells, whereby a polynucleotide or oligonucleotide chosen 
from the group comprising a polynucleotide or oligo- 
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nucleotide shown in SEQ ID No. 1 is used as a marker 
under hybridisation conditions wherein said polynucleo- 
tide or oligonucleotide fails to hybridise to a DNA or 
RNA encoding an integrin subunit al . 
5 52- A process according to claim 51, whereby said 

cells are chosen from the group comprising chondrocytes, 
smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 

53. A process according to claim 51, whereby said 
10 fragment is a peptide chosen from the group comprising 

peptides of the cytoplasmic domain, the I-domain and the 
spliced domain. 

54. A process according to claim 53, whereby said 
fragment is a peptide comprising the amino acid sequence 

15 KLGFFAHKKIPEEEKREEKLEQ . 

55. A process according to claim 53/ whereby said 
fragment comprises the amino acid sequence from about 
amino acid No. 952 to about amino acid no. 986 of 

SEQ ID No. 1. 

20 56. A process according to claim 53, whereby said 

fragment comprises the amino acid sequence from about 
amino acid No. 140 to about amino acid No. 337 of 
SEQ ID No. 1. 

57. A process according to any one of claims 43-48, 
25 which is a process for determining the differentiation- 
state of cells during development, in pathological condi- 
tions, in tissue regeneration or in therapeutic and phy- 
siological reparation of cartilage. 

58. A process according to claim 57, wherein the 
30 pathological conditions are any pathological conditions 

involving the integrin subunit alO. 

59. A process according to claim 58, whereby said 
pathological conditions are rheumatoid arthritis, osteo- 
arthrosis or cancer. 

35 60. A process according to claim 57, whereby said 

cells are chosen from the group comprising chondrocytes, 
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smooth muscle cells, endothelial cells, osteoblasts and 
fibroblasts . 

61. A process for determining the differentiation- 
state of cells during development, in pathological con- 

5 ditions, in tissue regeneration and in therapeutic and. 
physiological reparation of cartilage, whereby a poly- 
nucleotide or oligonucleotide chosen from the nucleotide 
sequence shown in SEQ ID No. 1 is used as a marker under 
hybridisation conditions wherein said polynucleotide or 
10 oligonucleotide fails to hybridise to a DNA or RNA encod- 
ing an integrin subunit al. 

62. A process according to claim 61, whereby said 
polynucleotide or oligonucleotide is a polynucleotide or 
oligonucleotide coding for a peptide chosen from the 

15 group comprising peptides of the cytoplasmic domain, the 
I-domain and the spliced domain. 

63. A process according to claim 62, whereby said 
polynucleotide or oligonucleotide is a polynucleotide or 
oligonucleotide coding for a peptide comprising the amino 

2 0 acid sequence KLGFFAHKKIPEEEKREEKLEQ . 

64. A process according to claim 62, whereby said 
peptide comprises the amino acid sequence from about 
amino acid no. 952 to about amino acid no. 986 of SEQ ID 
No. 1 . 

25 65. A process according to claim 62, whereby said 

peptide comprises the amino acid sequence from about 
amino acid no. 14 0 to about amino acid no. 337 of 
SEQ ID No. 1. 

66. A process according to claim 61, whereby said 
30 pathological conditions are any pathological conditions 

involving the integrin subunit alO. 

67. A process according to claim 66, whereby said 
pathological conditions are rheumatoid arthritis, osteo- 
arthrosis or cancer. 

35 68. A process according to claim 66, whereby said 

pathological conditions are atherosclerosis or inflamma- 
tion . 
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69. A process according to any one of claims 61-68, 
whereby said cells are chosen from the group comprising 
chondrocytes, smooth muscle cells, endothelial cells, 
osteoblasts and fibroblasts. 

70. A pharmaceutical composition comprising as an 
active ingredient a pharmaceutical agent or an antibody 
which is capable of using an integrin heterodimer com- 
prising a subunit alO and a subunit p, or the subunit ctlO 
thereof, or a homologue or fragment of said integrin or 
subunit alO having similar biological activity, as a 
target molecule. 

71. A pharmaceutical composition according to claim 
70, for use in stimulating, inhibiting or blocking the 
formation of cartilage, bone or blood vessels. 

15 72. A pharmaceutical composition according to claim 

70, for use in preventing adhesion betweeh tendon/liga- 
ments and the surrounding tissue after infection, inflam- 
mation and after surgical intervention where adhesion 
impairs the function of the tissue. 

73. A vaccine comprising as an active ingredient an 
integrin heterodimer comprising a subunit alO and a sub- 
unit (3, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO, or DNA or RNA 
coding for. said integrin subunit alO; 
25 74. Use of the integrin subunit alO as a marker or 

target in transplantation of cartilage or chondrocytes. 

75. A method of using binding entities having the 
capability of binding specifically to an integrin subunit 
alO comprising the amino acid sequence shown in SEQ ID 

30 No. 1 or SEQ ID No. 2, or an integrin heterodimer com- 
prising said subunit alO and a subunit p, or to homo- 
logues or fragments thereof having similar biological 
activity, for promoting adhesion of chondrocytes and/or 
osteoblasts to surfaces of implants to stimulate osseo- 

35 integration . 

76. Use of an integrin heterodimer comprising an 
integrin subunit alO and a subunit p, or the subunit alO 



20 
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thereof, or a homologue or fragment of said integrin or 
subunit alO having similar biological activity, as a 
target for anti-adhesive drugs or molecules in tendon, 
ligament, skeletal muscle or other tissues where adhesion 
5 impairs the function qf the tissue. 

77. A method of stimulating, inhibiting or blocking 
the formation of cartilage or bone, comprising admini- 
stration to a subject a suitable amount of a pharmaceuti- 
cal agent or an antibody which is capable of using an 

10 integrin heterodimer comprising a subunit alO and a sub- 
unit P, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO having similar 
biological activity, as a target molecule. 

78. A method of preventing adhesion between tendon/ 
15 ligaments and the surrounding tissue after infection, 

inflammation and after surgical intervention where adhe- 
sion impairs the function of the tissue, comprising admi- 
nistration to a subject a suitable amount of a pharmaceu- 
tical agent or an antibody which is capable of using a 
20 integrin heterodimer comprising a subunit alO and a sub- 
unit p, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO having similar 
biological activity, .as a target molecule. 

79. A method of stimulating extracellular matrix 
25 synthesis and repair by activation or blockage of an 

integrin heterodimer comprising a subunit alO and a sub- 
unit p, or of the subunit alO thereof, or of- a homologue 
or fragment of said integrin or subunit alO having simi- 
lar biological activity. 

30 80. A method of in vitro detecting the presence of 

integrin binding entities, comprising interaction of an 
integrin heterodimer comprising a subunit alO and a sub- 
unit p, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit, with a sample, 

35 thereby causing said integrin, subunit alO, or homologue 
or fragment thereof having similar biological activity, 
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to modulate the binding to its natural ligand or other 
integrin binding proteins present in said sample. 

81. A method of in vitro studying consequences of 
the interaction of a human heterodimer integrin compris- 

5 ing a subunit alO and a subunit p, or the subunit alO 
thereof/ or a homologue or fragment of said integrin or 
subunit, with an integrin binding entity and thereby 
initiate a cellular reaction. 

82. A method according to claim 81, whereby the con- 
10 sequences of said interactions are measured as altera- 
tions in cellular functions. 

83. A method of using DNA or RNA encoding an inte- 
grin subunit alO or homologues or fragments thereof as 
a target molecule. 

15 84. A method according to claim 83, whereby a poly- 

nucleotide or oligonucleotide hybridises to the DNA or 
RNA encoding an integrin subunit alO or homologues or 
fragments thereof and whereby said polynucleotide or oli- 
gonucleotide fails to hybridise to a DNA or RNA encoding 

20 en integrin subunit al. 

85. A method of using a human heterodimer integrin 
comprising a subunit alO and a subunit (3, or the subunit 
alO thereof, or a homologue or fragment of said integrin 
or subunit, or a DNA or RNA encoding an integrin subunit 

25 alO or homologues or fragments thereof, as a marker or 
target molecule during angiogenesis . 

86. A pharmaceutical composition comprising as an 
active ingredient a pharmaceutical agent or an antibody 
which is capable of stimulating cell surface expression 

30 of an integrin heterodimer comprising a subunit alO and a 
subunit p, or the subunit alO thereof, or a homologue or 
fragment of said integrin or subunit alO having similar 
biological activity. 
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FAMGALPD 
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CACCTCACJCWCCCATCACCCATCCAACTCCCCTTCCTCACTCACCTCTTCTTOCCC C I GG I G II CCTCACA 13 

MtLrrvTitLrLfLvrtT -* 

C^CTCTCCTCCCCCTTTAACCTGWTCAACATOCC^ 1 4 4 

c l c s f^r xiotHHPxifpcrrt At r i» 

C^TACACT6TCTTACJ^ATGTTCCCCGTCCACAC<«T^ 1 1 6 

GY5VLQHVCGG0R*HI.VCA»V0CP 11 

TCAC«GACCayiCC<aWA£GTT?ATCCC7CCeCTCT 28! 

SCOHRCOVtUCfVCCAHNAPCAKC (7 

CACTTACCTCACTACCAACTCCCAAATTCATCTCATCC lO C I b f C AATATCCACCTOCC&TC ILIC I l#l fA 3(0 

HLCOYOLGXSSMPAVNMHLGKSIiL 91 

CJCACA<>TGCTCAT(aa^TTCXTCCCaGTGCCCCTC 1C 1 GC ICTCCTOCTTCTGCCAC L 1 1 1 U 111 U 432 

ETDC0CCrHACA»LV5ftACC3SVr US 

ACTTCTCCCAT kTCTCCCCGXGTG&<?GCTtC*TTCC*CC&C*COG^^ J 0 4 

3 S G 1 C A ft VDASrofOGSlAP Y A Q ft 159 



TGCCCAACATACATCCA lC t lO ICATTCTCTTOJkTCCCTCCAACACCATCTACCCCTC CT CTCAACrTC^C 
PTYKOVVIVL0C3H3ITFVJIVQ 

ACCTTCCTACCAAGAC T GC TAGCCAAACTCTTTATTCM CC/CAACAGA7ACAOGTGGGACTGGTACAGTAT 
t T L B RLVCKLf 10 PEQIQVGLVQT 

GCCGACACCCC TCTACATCAGTGGTCCCTGGCACATTTCCC AACr lACAACTCGTCAGAflCAGCAAAG 

CtSPVK&VSLCDr RYKttvvxAAx 

A«CTCACTCCC<CCCACC<»CCAeAAACAAACA£TGCCCAAC*^^ 

HLSRREGRETXTAQAIKVACTtCf 
* 

AGTCAGTC CCATGGGGGCCGAC CCCACGC TGCC AGCCT ACTCCTGCTTCTC ACYCATCGACAGTCCCATGAT 
3Q5HCGXP tAAHLlVVVfDCtS HO 

GCACACOCOTCaGCA<XACT>AAGOCCTCTGACGCTGCAACACTCA^ 

CEtLPAAlKACtACRVTXYGlAV L 
CCTCACTtfCTCCGGCCGCASCCACATCCCAGCTCTTreCTCACAaW 

CHTLHBOR 0f33rLR£IHTIAJI>P 

CATGACCGATTCTICTTCAATCTC^A^TCACGCTG^ 

oxxrrrxvt oiaaltdivdalcd* 
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1ST 
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211 



792 
235 
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259 



936 
213 



loos 

307 
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331 



A U1I lU ^CTTCAJCGCyCCCATCCACAAAACGAAA i^l T CLl U CCCCTCCAAA H,1L1LA G M IU,I tlM 1 IS 2 
irCLtCtHACKESSrCLCMSOlCr 35 S 
T * 

TCCACTCArCCCC T AAAGGATGCGA 1IL1 I IU G GGATGG7CCCGCCCTATCACTGOGGAG U. rC 1G 1 UTTA 1211 

STHKLKDCILrGMVGAYDVGCSVI. 379 

TLCXT r O ACCACOCCACCGCC T TT TC CCCCCACCAAT(^AJCTCakACACCACTTCCCCCCTGCX: TOCAG 1255 

VLtCCHRirPPRKALt DtrFfALQ 403 

AAC CATGCAgCCT ACCT OCCTTAjCTCT GT rr C T r C CATG C TT T r GCGGGGTCGACCCC CCC T C I rT C r c rCT 13(1 

KMAATLCT3V3$hLL*CC*HLrL3 117 

CGG UL I U I LU ^TTTWU£ATCCAflCAA*,>CTCATCU. t 1 1 IC ACCnAACAAACATCC UX ( C 1 C ACCCTT 1110 

CAJirBHUCKVIArOLKKOGAVIV 1S1 

CCCCACASCCTCCAGCCCCACCACA n GC TTCAT ACTTTCCCACrCA fX I t 'T CC CCATTCCATACWATACC 1512 

AO S LQC.tO 1 CS Y PCS ELCPLDT D * ' 475 



CArOGAACAACTGATCTCTTA l Hot U CTGCCCCCATGTTCCTGGCACCCCASAACA.1 G T U W 7 WT J rCT 1 S J 1 

tCTTDVLL VAAPKrLG POHKJTGR 199 

CTTT ATGTCT ATCTCCT AGCCCAOC ACTCC TTGCTC ACCCTC C AAfifiAACACTTCAGCCAGAACC CCCCCAC 1(56 

VTfVTLVGOOSLLTLOCTLOPePFO 5*3 

CAT U.l i > GCH ltX CmCCCATCCCAGCTCTrCCTCATCTGAACCAACATG t.1 . 1 1 UL i U AT CTGCCTCTG PJI 

D A B F C f A M C A L t D LHQO GfAOVAV S47 



C ATCCXCCCCACAGCATTCCTCC7CCCTCCATGCCACATCCCCYCACCT ArmCGCCCAACTCTGt^TGCT 1172 

MPAQRlAAASHPKALSr f C ft 3 V O C 3JJ 

CGGCTAGATCTCGATGGACAIGAl C 1 0, llCATCTCCL 1 0 tU^TOCCCAG<XXGCACCCATCCTGCTCAGC 191 i 

KLDlOGODtVDVAVGAQGAAlLLS (19 

YCCCC««AJTGTCCATCTCA«CCATCACTCCAGGTCA^ 20 1 ( 

SftPlVHLT P S L I V T P 0 A I SVVQXD (13 

TGTAGGCCGCGAGGCCAACAACCAG7CTGTCYCACTGCACCC CI I I CCAAGTCACCTCCCGTACTCCT 208 1 

C#RftGOtAVCLTAALCroVTSRT_P_ «(7 

CCTCGCTCCCATCACCAATTCTACATCAjGGTTCACCGCATCAC^ 210* 

CHWDHOrTflBrTASLOtWTAGAHA (91 



CAPtCDCHvGALTlY 



C T 0 S C V ft 



itoo 

S71 



CCATTTGATCCCTCTGGCCACAG C 1 1 1 1 L CCCTCGCAGCCTCCGCCTCACTGTGGGGAATGTCACTTCTGAC 2232 
AfOGSGQRLSP RRLRLSVCKVTCt Hi 
# 

CAGCrACACTTCCATCTGCTGGATACATCAGATTACCTCCGGCCAGTGGCCTTU 2301 
OLHrHVlOTSDYLR P V A t T V 7 f A L 739 

GACAATAaACAAAGCCAGCGCCTTTTCCTCAATGACCCCTCACCCACCTCTATACAA^ ?J7( 
0NTTKfGPVL*£G5PT$tClttvrr 7*) 
♦ 

TGAAAGGATTGTCGCCC TG AC AATCAATGTCTC AC AGACC TCCTCCTTC AACTGAAT ATCC AC ATCACAGCC 2 11 1 
SXOCCPOXtCVTDLVLOVXHOIJtC 71 1 

TCC AGGAAGGCCC C ATTT CTGGTTC GA GCTCCC CGGC GCAAAGTGCTSGT AT C T AC AAC TCTGCAGAACAGA 2520 
SRXAprVVfGGBRKVLVSTTLCVR 111 

AACCAAAATGCTf AWATACCACCCTGACTATCATCTTCTCTAC 2591 
KCKAYWTSLS1 t f SRMllllASLTP 035 

0£AGAGAGAGCCCAATAAAGC7GCMTCTCCCGCCCCTTC 2 « * 
0 R t 3 P IKVECAAP 5AHARLC5VGH 859 

CCrGTCTTCCAGACTGGACCCAAGGTGACCTTTCTCCTAG^ 273 ( 
FVf0TCAKVTri.Ltrtr5CSSl.L3 til 

CAGCStTTTttfflU^GACTGCCAGCJCTCAC^ 2«oi 
QVrGXlTASSDS L E8NGT L Q 8 H T A 907 

* 

CAC>CCTCXGCaACATCCAATATGACCCCCAj: i. LLC IC1 1 C f C 1 ' AGTGAGTC TACCCTGCACCGCT ATG*G 2*10 
QTSAT lOTEPH t trSSEJTLHXTt 931 

GTraUXCATATGayCCCTCCCACTGaCTCCTGCT »J J 
VHPYGTtPVCPGPtrXTTI.RVQXl 9SS 

GCCTGCTATGTGGTCAGTGGC CTCATCAT CTCAGCCCTC CTTCCACC TCTCWCCATCCGCCCAATTACTTC J0I1 
CCYVVSGtl!SAll.PAVAHGGHTr 97J 

CTATCACTCTCtCJO^GTCATCACTAAiJUlTCCAACCrCC 309 ( 

LJlS0VITK»lASC IVOJLTtPPG* 1003 

CCTGTCCATCCA^CCAjKTTCAACACACA^ 

PVHPttLOKTNXLWCSXTOCOVVR 1027 
* 

TGCCACCTrGGCCACCTCGCAAAGGGCJCTGJC It TC J I ' 0 

CHLGOLAKGTtVSVCtLRLVBHtr 10S1 

TTCCGAAGACCCAAaTTCAACTCCCTOCCGTCGTCAC^ACCmCAg 3312 

rftXAXrxSLTVVSTrtLGTttGSV 1075 

CTACAaTGACT^JUUXCTCCCGTICGACTGACACCC^ 

LOtTt AJRWSES tLtVVOTRPIL! 1099 

TC C CTCTCCAT CCTCAT AGGC *GTCTCCTGGGAGCC7TCCT CCTCCTTGCTCTCC TT CTCTTCTGCCTGTGG 3456 

3 Ly|L1CSVLCGtLLLALLVrCt» 1121 

AACCTTG U. I 1LH 1 U.CCATAAJ^AAATCCaCACCAACAXMAAGACX^ 3121 
X t St.J...L AHXKIFttBKRttKLtO »1U 

T ACAA T AAGCCTCT ACAAACTCCTCCCTCCC A i*C I ] ill 1U AAGACACTTGCA7AAAAGC ACAGC TTTGGGC 3(00 
CCTCAGATGCGACAACAAGCCGCCTCTGCACTATCTCCCCAGACCACCAGCCT 3(71 
ACCCATCCTCC TCOCT AjCA^TGAGCCTTT ACCTC AG*C AAGAACAGC TGGCA CC AAAACT AG CCAT CCTCC J7H 
CACCCTCTCCTrcCCTCCTCCTCCTGATCCTCCTTCCATA«CAA£ACT 3*1* 
T ATCCCC AGCAAT CAAT AATTTTTTT GC C T AGGAAAAAAAAAAGCGCCC CC GAATTC CAT ATCAAGC T 3t«4 
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T TTGC T XCCCCAAG CT T AAC T TATCCAT AC* C AAAG T C CTAAT TOTA" f TCT TTTTTT CT CAAACCT CAT C TACCAT TT T T C 14 4 0 

r w GKLKLWIAICC. LYSFFLK-pHVAFr 

FCKCSI-SVC-<lSAHCIl*Flr*.HLH.HFS 
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TCCCCACTTGCCTCTTGCTCTTTCTCTCACTACCCACCCTGATCCCATCTCTCCCCTCTTCCTGTAAATACTCTACAATG 1 6 BO 
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